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| trifling, but which, when multiplied several times, intro- | ‘made than with the most sensitive apparatus improperly 
| duce important errors in the results. The galvanometer | used. 
| should be placed exactly in the magnetic meridian, and | We present herewith illustrations from La Lumiere Elce- 


It is noteworthy that the advantages and the value of 
thorough, systematic testing in electrical work are better | the place it occupies should be so disposed as to be entirely | | trique, of what might be called ‘‘ model testing labora- 
Fig. 1 is a laboratory recently fitted up by M. J. 


understood and appreciated at the present time than they | ‘free from accidental or mcidental vibrations of the build- | tories.” 

ever were before. Experience seems to have gradually | ing or the apartment. Itshould occupy arather stable posi- Carpentier. . In order to isolate the galvanometers, electro- 
forced electricians to realize that in order to arrive at pre- | tion isolated and removed from any disturbing influences meters, etc., from all vibrations, it is customary in labora- 
cision, efficiency and economy in the results obtained by | such as pieces of iroh* or conductors carrying currents. | tories to securely fasten the slab on which they are placed 
the agency of electricity, it is absolutely necessary to ex- | In addition to this the connecting wires should be con- | to a thick wall, or to place them on stone pillars having 


Testing Laboratories. 





amine carefullf every portion of the apparatus, and to | | veniently arranged, and as much out of the way as possi-| deep foundations of masonry in the ground. 
by repeated | ‘ble, so that the apparatus may be accessible without lia- remedy is not always effectual. 


watch closely every step of its operation, 


But this 
In one instance it was 


tests, just as the engineer does with the machinery under | | bility to derangement when the adjustments need to be found that the vibration of the ground, due to heavy 


his charge, in order to detect at the earliest moment the | made. 
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We have known much inconvenience and delay, ' loaded vehicles in the street, caused vibrations in a slab 
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FIG. 1.—TESTING LABORATORY OF M. CARPENTIER, PARIS. 


least deviations from the normal working conditions. It 
is this exact analysis of the work in all its details by fre- 
quent, accurate tests, that allows them to determine 
whether, where and how improvements can be effected. | 

The utility of electrical measurements being conceded, 
everybody will agree that they. should be as accurate as 
possible in every case. In many instances the question of 
convenience is also an important consideration. _ The faci- 
lities for such tests therefore dictate the employment of 
sensitive apparatus with a proper disposition of accessories, 
so as to make the conditions as favorable as possible to ac- 
curacy and convenience, 

The use of a sensitive instrument like the Thomson re- 
flecting galvanometer, for instance, demands many pre- 
cautions to eliminate sources of error which appear very 





with nota little profanity, to be caused in the laboratory 
by dangling wires carelessly lying around galvanometers. 
Those who do not feel inclined tu begin to readjust an 
instrument over again, just as a test is to be made, 
usually appreciate the importance of not having too 
many loose wires around their apparatus. In a testing- 
room, as everywhere else, there should be a place for 
everything—batteries, rheostats, condensers, switches, 
etc., and, above all, everything should be in its place, in- 
stead of being heaped up usually in the way of the experi- 
menter. We have seen some tests made under precisely 
such conditions, but we do not commend the results, 
which are as unsatisfactory as the method of getting at 
them. Our own observation is that with poor apparatus 
and good system, more accurate and reliable tests can be 





imbedded in a wall over two feet thick. In this case 


a new expedient was adopted. The stone slab, on 
which are placed the galvanometers, etc., rests 
upon a strong wooden bench or table, the four 


legs of which are laid on round blocks of rubber 
similar to those used for car springs. The texture of the 
rubber, the thickness and the surface, are made just right, 
so that the elasticity may be just sufficient to compensate 
for the vibrations communicated to the floor. The instru- 
ments are not placed upon the slab itself, but upon circular 
discs S, which rest on three rubber pieces, by which the 
instruments are further protected from vibrations. The 
discs are always to be placed in the same position, which 
is indicated by circles on the slab, and the instruments, 
when placed upon the discs, are always in line in the de- 
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sired direction, because their three legs are received in 
radial grooves drawn from the centre of the discs. 

In the ordinary tangent galvanometer the length of the 
needle is increased by means of a “ pointer” of aluminium 
or other light metal, so that by means of a longer needle 
slight differences of deflection may be made more readily 
appreciable. In the Thomson reflecting galvanometer the 
weight of this pointer would be very objectionable, and 
would dampen the deflection. For this reason the pointer 
is made weightless—that is to say, it consists of a ray of 
light reflected from a small mirror moving with 
the delicate needle of the galvanometer. It is evident that 
in this way the *‘ pointer” may be made as Jong as desired, 
by simply moving back the graduated scale un which the 
reflected spot of light indicaces the motion of the needle. 
Instead of employing the usual oil lamp to furnish the ray 
of light for each galvanometer, Mr. Carpentier has devised 
an ingenious way of supplying all the galvanometers from 
one common source which is a gas jet. The gas is taken 
from a side fixture G in the wall and conveyed to the 
magic lantern arrangement B, which is provided with a 
chimney 7 that carries off the product of combustion, at 
the same time preventing the undue rise of temperature in 
the room and obviating the condensation of watery vapor 
on the metallic portions of the apparatus. To obviate in- 
convenience the gas jet is lighted by means of the spark 
from an induction coil placed on top the little battery 
closet shown at the right, the current being obtained from 
one cell of Grenet battery placed on the shelf. 

The lighting apparatus is provided with a reflector and a 
lens L makes the rays of light parallel as they emerge 
from the lautern tu impinge on the reflecting device D, to 
which M. Carpentier gives the name of mitrailleuse because 
it serves to direct the light in several different directions. 
The device consists of a round case with five cir- 
cular openings through each of which a _ portion of 
the light is received, whence it may be diverted 
in any desired direction by means of a small 
mirror pivoted on a _ universal joint. These 
reflecting mirrors can be placed either before or behind 
the case D. To each reflecting galvanometer corresponds 
a graduated scale. In the ordinary arrangement this 
scale-stand also supports the small oil Jamp from which 
the beam of light is obtained. In this case it supports another 
reflector M instead (Fig. 2, p. 173.) There is a hair or fine 
wire stretched vertically across the opening in the case D, 
and this divides the beam of light into two. As this fine 
wire intercepts the light, the reflection made by the mirror 
on the scale, »s shown by the dotted lines, will show a ver- 
tical shadow line, which is the line by which the deflec- 
tion of the needle is read. The scale in this case is made of 
celluloid and is translucent. This innovation affords 
great convenience. Were not the scale transparent the 
electrician in charge would have to stand on the other 
side of the instrument table and look over or around the 
galvanometer to see the deflection. In this case the elec- 
trician may read the deflection from his seat at the small 
table, where he records it instantly. The celluloid scale is 
stiffened by means of a brass edge-piece, This edge-piece can 
slip in the grip which secures it to the supporting stand so 
thai the zero of the scale may be moved to any point de- 
sired for adjusting or other purposes. <A very weak light 
will suffice to make a visible line on the transparent scale. 
A common oil lamp, or even a candle (Fig. 2), provided 
with a reflector will give a sufficiently bright light even 
though the room is not darkened. The scale and reflector 
stand rests on the smaller table. This table>is used for 
making the experiments and tests. The apparatus to be 
measured, and the standards, such as rheostats and con- 
densers are placed upon this table as occasion requires. 
This plan is far preferable to that of placing the rheostats, 
condensers, standard cells, etc., permanently on 
the testing table, with connections controlled by 
switches. The latter plan seems, at first sight, more 
convenient since the change of combinations may be made 
readily and without trouble, but the complication of the 
circuits, switches, connections, and the encumbrance of 
the table are apt to prove quite annoying. It oftentimes 
requires a diagram to keep in mind the connections, and 
the confusion is the cause of much unnecessary delay. By 
piacing on the table only the apparatus required in each 
case, the matter is much simplitied and the operation 
of testing is on the whole expedited. In the figure is seena 
rheostat and a condenser thus placed on the table for use 
in making tests. The battery used in general tests is 
placed on a shelf, as shown in the figure. There is a wire 
leading from each cell to a plug switch-board, by means of 
which the cells may be connected in groups of any desired 
number. 

The cells in the small closet at the right are used for 
charging the electrometers. The connecting wires used 
for connecting the different accessory instruments with 
the galvanometers are placed along the walls on a board 
P, from which they ascend to supports A’ 4", From this 
point they go across to another horizontal support A A’, 
held by the arm which supports the mitrailleuse. Then they 
terminate in binding posts and the connections leading to 
the instruments and apparatus on the test table are made 
by means of a cable, as shown in the figure. For the 
electrometers the wires require more perfect insulation, 
and they are supported by small insulators J /J7J of the 
Mascart type. 

The testing laboratory of M. Carpentier seems to us to 











be well disposed and fitted in all respects. Everything is 
arranged with regard to convenience, yet without crowd- 
ing the room. In short, it affords much that ought to be 
suggestive to those who have to make tests and measure- 
ments, and who see room for improvement in their labor- 
atories. 
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Abuse of the Messenger System. 


According to a Pittsburgh paper, the district messen- 
gers of that city are exposed to vicious influences. It ap- 
pears that the bovs are made use of for other than strictly 
moral purposes—that is, they are frequently called upon 
to carry a message to and from houses of ill-repute, and 
run questionable errands. This has attracted no little no- 
tice from the public, whose attention has been drawn to 
the practice by the press. Mr. Henry Melzgar, of the Cen- 
tral District Telophone company, on being spoken to con- 
cerning the matter, said that the company did not deliber- 
ately permit their boys to carry such messages, nor did 
they put call boys in such houses. On the contrary, they 
endeavored to exercise the utmost care that their em- 
ployes were not parties to anything improper. But when 
it came to deciding with regard to a question of morals 
where surface appearances were all right, the company 
didn’t propose to engage in that business. Their service 
was for the public benefit, and he didn’t well see how the 
company could take any more precautions than they were 
doing without infringing on the rights of others. Such 
people had the right to use the postoffice, the telegraph, 
the streets, the railroads—in a word had every right en- 
joyed by everybody else, so long as they conformed to the 
laws. Where a boy was asked to deliver a message, the 
nature of which neither he nor the company could know. 
without violating the sanctity of a seal, the company could 
not refuse. It would seem to be rather the duty of the 
parents to take care of their sons morals. 
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The Aid of the Telephone in Frauds. 

On this side of the Atlantic we have lately been consid- 
ering the legal aspects of contracts made by telephone. It 
is natural that kindred points should arise from time to 
time here and elsewhere, and we now have one that de- 
serves the notice of ventriloquists. Concerning this, the 
Pall Mall Gazette says: It is interesting to note the way 
in which the progress of fraud keeps pace with that of 
science. It seems clear that forgery, which indeed has 
long ago reached its limit as a fine art, will gradually pass 
out of fashion as modern business comes to be more and 
more conducted through the telephone instead of by the 
post or the telegraph wire. Toa barrister’s clerk at Bir- 
mingham belongs the credit of being the first to show how 
fraudulent ingenuity must adapt itself to the new con- 
ditions, and the robbery of his master through the tele- 
phene, for which he is now ‘‘ wanted,” was avery clever 
performance. The golden rule of art is simplicity, and 
nothing could be simpler than to connect the telephone 
with a friend of his employer; but to successfully imitate 
his master’s voice in asking for the loan of some money, 
and adding that the clerk should be sent to fetch it, was a 
more difficult business. The subsequent forgery of a tele- 
gram tocall the barrister into the country was compara- 
tively easy, for the clerk was a past master in the art, 
having already undergone a term of imprisonment for 
filling up another master’s checks. Clearly ventriloquism 
must be added to the list of ‘‘technical” subjects which 
have a ‘‘ commercial "’ value. 
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The Light in Michigan. 

A reporter of the Free Press cailed upon Mr. Field on 
Saturday, and inquired as to the purpose of the Excelsior 
Electric Company, of that city. 

‘* We propose,” said Mr. Field, ‘‘ to give the people of 
Detroit, and Sof every city in Michigan, a better and 
cheaper light than they are now getting. We can do it, 
and we are going to do it speedily. I start for New York 
to-night to purchase the plant.” 

‘* Where will the plant be located ?” 

‘** That is not yet fully decided. We have several sites 
in view, one of them being the southeast corner of Wood- 
bridge and Eighth streets.” 

_ “What do you think of the future of electric light- 
ing ?” 

‘*That is yet at the beginning. The Excelsior Company 
has made a long stride toward perfection. It will be the 
light of the near future, and can be furnished at much 
less than present prices. Why, Brush has a royalty of 
forty-eight per cent. on the net profits of his machines 
wherever used. Think of that! No wonder he is already 
a millionaire.” 

‘**Is it not probable that electric lighting companies will 
spring up by the score ?” 

‘* No; for there are many valid patents standing in their 
way.” 

** Do you intend to establish the Excelsior Hochhausen 
system outside of Detroit ?” 

‘** Yes, indeed. We have already received applications 
from Port Huron, Ann Arbor, Adrian, Jackson, Saginaw, 
Lansing, Kalamazoo, Big Rapids, Niles, Flint and other 
places. We intend to establish it wherever the people 
want it, and we believe it will be wanted everywhere.” 





‘Can it be used advantageously in private residences ? 

‘‘ Yes, and at a mere bagatelle of cost when the quality 
of the light is considered. For residences we shall use the 
incandescent light, different from Edison’s, and better, be- 
cause of the steadiness of the light.” 

*‘How about danger from fire?” 

“There is none. Our wires are perfectly insulated.” 

‘*Now as to the cost? The public is chiefly interested in 
cold figures.” 

‘** Upon that point I have only to say that we are going 
into this thing to make money, and do not propose to give 
away our light, but we shall go into the market in compe- 
tition with other systems, and shall give a better light, 
and for less money, than any of them.” 
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An Eleetrie Motor in San _ Francisco. 





About a month ago. we called attention to the proposed 
use of an electric motor on the street carsin San Fran- 
cisco. We learn fromthe Chronicle of that city that the 
City Railroad Company has for some montbs past had 
under construction at its shops on Mission street in that 
city an electric engine, the electricians Molera and Cebrian 
being intrusted with the supervision of the machinery and 
work, A _ reporter visited the shops of the company 
lately, where the superintendent, E. De Witt, was found. 

‘‘Tunderstand that your company has built a railway 
car to be run by electricity ?” he was asked. 

“Yes, sir, we have had one built here,” replied Mr. De 
Witt. 

‘** What is the principle of its motive power ?” 

“Stored electricity.” 

‘* Please explain the term ‘stored electricity.’ ” 

- “ Well, a steam engine is used to geneMte electricity in 
a battery of some sixty old cells, which when thoroughly 
charged with the electric current develops a pewer strong 
enough to move a car.” 

** What kind of car ?” 

‘*The same as an ordinary street car, excepting that a 
platform is prepared in the front part of it for the storing 
of the battery.” 

‘* Have you given a trial to this electric car?” 

‘Yes, sir; and toa certain extent it operated success- 
fully, but there was one decided objection, which the elec- 
tricians are now endeavoring to overcome.” . 

** What was that?” — 

‘* The supply of electricity is exhausted too soon.” 

‘* How long does it take to generate the electric cur- 
rent ?” 

‘*A steam engine of eight horse-power requires about 
five hours to thoroughly charge the cells with a sufficient 
quantity of electricity to propel the car.” 

‘* How long a time were vou able to run the car with the 
full power of the stored current ?” 

‘* Not more than thirty minutes. If the supply could be 
made to last several hours it might answer, but the ex- 
pense attending its use would be too great to make it of 
value.” 

‘** De the electricians hope to remove this objection ?” 

‘* They are busy now, I believe, in trying to overcome 
this fault, and they feel assured they can produce a_ bat- 
tery that will run a car several hours without renewal.” 
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New York Electrical Society. 





At the meeting of the New York Electrical Society on 
Friday, Nov. 2, the following resolutions on the death of 
Prof. C. F. Varley were unanimously adopted as the sense 
of the Society : 

Whereas, By the death of Prof. C. F. Varley the science 
of electricity has lost one of its most devoted disciples; 
and 

Whereas, By reason of his professional connection with 
the laying of the first Atlantic cables, as well as by his 
numerous electrical writings and inventions, his name will 
always be associated with the history of the development 
of the science of electricity in the nineteenth century; and 

Whereas, In view of the foregoing, it is but proper that 
we, as a society organized for the study of the science 
of which the late Prof. C, F. Varley was so industrious a 
student and so successful an exponent, should make suita- 
ble expression of the sorrow with which the announcement 
of his death was received by us. Therefore it is 

Resolved, That this Society does hereby express its sin- 
cere regret at the loss by death of the late Prof. C, F, Var- 
ley; and further 

Resolved, That a copy of these resolutions be spread on 
the minutes of this Society; and also 

Resolved, That the electrical papers of New York city 
be requested to publish these resolutions. 

The lecture on ‘‘ Measurement of Velocities by Elec- 
tricity,” which was to have been delivered by Mr. F. W. 
Cushing, electrician for the Postal Telegraph Company 
was indefinitely postponed on account of the unexpected 
absence from the city of that gentleman. In lieu thereof 
Mr. James Hamblet, of the Time Service, made some in- 
teresting remarks on the subject of synchronizing clocks by 
electricity. 

The membership of the Society was augmented to the 
extent of about a dozen names. 

Mr. J. H. Emerick, superintendent of the Postal Tele- 
graph Company, was elected a member of the Executive 
Committee, vice Mr. E. C. Cockey, resigned. 
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Electric Lighting in Railroad Cars. 





It is claimed that the problem of lighting railroad cars 
by electricity has arrived at a practical solution in Eng- 
land. The ‘‘Cheeswright Railway Electric Light” is actu- 
ally in partial operation on the Great Northern Railway, 
and carriages are being fitted for it on the Southwestern 
and Great Eastern and some other lines. It dispenses 
wholly with steam engine and dynamo for its supply, and 
depends solely on the old voltaic battery with certain novel 
combinations of the elements. An exhibition of this sys- 
tem took place last month at the offices of Mr. William 
Gammon, Manager of the South Wales Department of the 
London and Southwestern Railway. Six incandescent 
lamps, of about six-candle power each, were supplied from 
a battery of nine cells, and they gave an excellent steady 
light. A number of gentlemen interested in the lighting 
of railway carriages, which is the leading object of the 
patenvees, were present and expressed decided satisfaction 
with the steadiness and brightness of the light and the ex- 
treme simplicity of the apparatus. It was stated that 
eighteen of these lamps, equal to 160 candle-power, suffice 
for a Pullman car, that the whole weight of the battery 
would not exceed three and one-half hundredweight, 
easily carried beneath the vehicle, and that a single charge 
would last from twenty to twenty-five hours. The cur- 
rent can be switched on and off with ease, so as to light or 
extinguish all the lamps of a carriage, or, if connected, of 
a whole train instantaneously. A single installation for a 
railway carriage would cost from $50 to $60, which is said 
to be not more than the first cost of gas. It is claimed 
further by Mr. Zobrab, the engineer in charge of the ap- 
paratus, that the elements employed can be sold after they 
have done duty in the battery as chemical compounds, for 
as much valueas they cost in the first instance, and that 
the price of working would be not more than that of gas, 
and for a superior light. 
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The Siemens Family. 





The late Ferdinand Siemens, of Hanover, had eight 
sons, of whom five are now living, all of whom are gifted 
with inventive genius. Under the firm name of Siemens 
& Halske has been founded a vast establishment for the 
application of electricity and magnetism to the industrial 
arts. Werner established the pneumatic dispatch system 
in Germany, also the block signal system on railways, 
The three firms in Berlin, London and St. Petersburg are 
the common property of the brothers, Werner, William 
and Carl. There are numerous branch establishments all 
over Europe. 

The London brother, William Siemens, is a joint in- 
ventor with Werner of the differential governor for steam 
engines and sole inventor of the double cylinder air pump 
and also of a celebrated water meter in use in this country 
and Europe. -. Ilis greatest invention, jointly with his 
brother Frederick, is the regenerative gas furnace. He 
planned and has built the well-known cable steamer Far- 
aday. 

Several Atlantic and other cables were manufactured at 
the great works of Siemens Brothers, at Woolwich, and 
Carl Siemens laid the direct United States cable. He is 
not so much of an inventor, but has greatly aided his 
brothers in extending their inventions. He is at the head 
of the establishment in St. Petersburg, where is situated 


the Siemens’ large manufactory for telegraph apparatus. 
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Transmission of Foree. 





A correspondent of L’Electricité sends to that paper 
further details of the experiments on the transmission of 
force recently carried out by M. Marcel Desprez, at Gre- 
noble, from which it would appear that they were far 
from being a complete success. The generator was placed 
in the cement factory, of Damaye et Cie., at Vizille, where 
there is a water turbine of 80 horse-power. A double wire 
of silicate bronze passed by the usual telegraph posts along 
the Vizille road to the Halle at Grenoble, a distance of a 
little over nine miles. Telephonic communication was 
also established. In the Halle, around the receiving in- 
strument, were grouped a perfect collection of implements, 
a bandsaw, a circular saw, a printing press, a Dumont 
centrifugal pump, etc., all waiting to be animated by the 
power at Vizille. The receiving instrument used was the 
same that had served in previous experiments, having 
undergone the numerous repairs which seem always to be 
necessary after such trials under M. Desprez. In the 
present case he hoped to lessen the effects of distance by 
increasing the tension, relying on a perfect insulation of 
his apparatus for obviating the dangers of the latter. He 
therefore diminished the diameter of the wire wound on 
the coil while increasing its length. When, however, the 
select public was admitted to see the result of all the im- 
plements, only one was to be found in action, i. e., the 
centrifugal pump, which was creating an artificial cascade 
with pretty effect. On the Sunday, the committee charged 
with the preparation of the official report certified an 
active force of 7 horse-power (measured on the Prony 
brake) at Grenoble, while the generator at Vizille was 
making 1,257 revolutions, and indicating from 45 to 50 
horse-power. This amounts to a practical transmission of 
15 per cent., a result in accordance with the calculations of 
M. Cabanellas, but not at all with the hopes of M. Marcel 
Desprez. 


Subterranean Cables in Washington. | 
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In a recent issue we stated that the Standard Under- 
ground Cable Co. had obtained permission to begin experi- 
mental operations in Washington. A dispatch of the 3d 
inst. from that city says that the company has commenced 
laying its cables from the Capitol and along the street 
northwest from North Capitol street to First street; thence 
it will be extended north to the different parts of the city. 
The intention is to lay at present about 44 miles of cable, 
with wires for three telephone lines and two Morse tele- 
graph lines for the use of the United States and district 
governments. Twenty men are at present employed in| 
doing the work. On Thursday last they laid about 800) 
feet of cable,and next day 1,000 feet. The superinten- | 
dent says the average will be about 1,000 feet each day- 
With the force of men they now have the work will be) 
completed in a week or 10 days. The cables are the same | 
as have been in use on trial in Pittsburgh for 18 months | 
past. They consist of six copper wires bound tightly with | 
cotton thread and saturated with ozite, said to be the) 





best insulating substance known, and __ incased | 
in a lead cable’ about 1} inches in diameter. | 
Each wire is separated from the rest by a 
thick lead coating, so that they can in no way) 


interfere with each other. The cables are made at the 
company’s factories in Pittsburgh. The process, the super- 
jntendent explained, was very simple, two men being all 
the force necessary to manufacture it. The wires are con- 
ducted through a mold so arranged that they will not. 


The Javan Earthquake. 

An officer on board the United States man-of-war ‘‘ En 
terprise” makes an interesting report from Batavia on the 
great earthquake in the Straits of Sunda. In one part he 
says : ‘‘ About a week after we reached the Straits of Sunda 
we had a phenomenal sunset, awful in its grandeur, that 
terrified nearly all on board. Just before sundown the 
heavens became quite dark and then suddenly changed 
to a dark green. After the sun had sunk behind the 
horizon it became light again and the green tint gradually 
died away, the color of the sky after a short while regain- 
ing its normal condition, On that very day and hour those * 
terrible eruptions took place on the Island of Krakatoa, 700 
miles away from us, Three days after this atmospheric 
phenomenon we noticed that the water was covered with 
a floating scum, which upon examination proved to con- 
sist of scoriz and pumice.” 

He adds the following graphic description : ‘‘ I have just 
seen the captain of an English ship that was rear the 
island when the wrath of the storm and the earthquake 
fell upon it. Hetold me that the barometer just before 
any disturbance was noticeable began to fluctuate rapidly, 
dropping from 31 to 26 like a flash. He said that the at- 
mospheric disturbances that soon followed, combined with 
the commotion of the waves, presented a picture that only 
hell as dreamed of by Milton could have equalled. Bulls 
of fire crossed and recrossed the heavens and burst in mid- 
air, falling into the sea in innumerable fragments, accom- 
panied by loud hissings. Heavy masses of clouds black as 
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touch each other, and lead poured around them and sub- | 
jected to a pressure of 3,000 pounds to the square inch. | 
This pressure forces the liquid lead around and between | 
the wires, forming the cable. As many as twenty-five | 
wires have thus been united in one cable, and an unlimited | 
number might be so combined. Mr. Henry Van Hoeven- | 
bergh, the electrician in charge of the construction, told a | 
reporter that he had tested all the cables to be used in| 
Washington and found them perfectly satisfactory. The} 
instrument used in testing the wires is a Thomson reflect- | 
ing galvanometer. It is attached to the end of the cable in | 
the vaults of the Capitol. | 
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The Electric Light in Wyoming. 





All prominent cities and towns in the country are now, | 
says the Laramie Boomerang, illuminated by the electric | 
light. Laramie a year ago, was visited by agents of the 
Brush-Swan companies, and a canvas of the city resulted | 
in their receiving even more aid than they asked for. | 

A project is now on foot which promises to result | 
in the lighting of at least a portion of the business | 
houses with the are light. Mr. W. H. Root has been ap- | 
pointed general agent for Wyoming of the Sperry Electric | 
Light, Motor and Car Brake Co., of New York city, and 
has made a partial canvass of the business portion of the | 
city with a view to putting in a plant of from one to five | 
ten-light dynamos. It is proposed to sell each consumer | 
his light, for all time, and do away with the vexation of | 
renting them. Mr. Root says that the company offers to | 
put in the plant—sending a competent man there for that | 
purpose—and run it on thirty days’ trial. If the subscri- | 
bers are not then satisfied with the light, they need not take | 
it—a very liberal offer, indeed. Each arc light is warrant- 
ed to be steady and even, of 2,000 candle-power. From 





ten to fifteen lights have already been contracted for, and 
it is proposed to run the number up to twenty at least. i 
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FIG. 2.—THOMSON REFLECTING GALVANOMETER WITH TRANSPARENT SCALE. 


night rushed together from different points of the compass, 
and, whirling around and around, seemed to be struggling 
for the mastery. Towering waves seemed to come from 
every point of the compass and rushed together with ter- 
rific roars. Lightning leaped from the waves and was lost 
in the heavens. The wind, which was blowing cold, sud- 
denly changed to a blast of heated air almost unbearable. 
The air was charged with electricity, and every man who 
took the wheel was instantly paralyzed for the time being, 
Scoriz began to fall as thick as snow. After his ship 
passed out of the storm the captain said that the scoriz on 
the decks and rigging was so thick that it took fifty coolies 
three days to sweep it into the sea. The Juniata has just 
returned from the scene and reports everything quiet now, 
with no indications of such another visitation being immi- 
nent.” 
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RONDEAU. 





IN THE TELEPHONE CLOSET. 


Hello! Hello! My darling Nell, 

I know your touch upon the bell ; 

It thrilled, as often does my heart, 
When you, your loving glances dart. 

I can’t hear, dearest. Louder! Yell! 


Speak slower, loved one, you must spell, 
For what you say, I cannot tell, 
We are so very far apart— 
Hello! Hello? 
I’m at the office, and must sell— 
What do you say? To go to—well ? 
Good gracious! Tell me who thou art ? 
‘* Shut up, young feller, and depart ! 
I want the druggist—calomel !” 
Hello! Hello! 


—H. L, Satterlee, in * Life.” 








THE ELECTRICAL WORLD. 


Nov. 10, 1883 








THE 


ELECTRICAL WORLD, 


PUBLISHED WEEKLY AT 


No. 9 MURRAY STREET, NEW YORK. 


THE LARGEST CIRCULATION 
Of any Electrical Journal in the World, 


SUBSCRIPTION, IN ADVANCE, ONE YEAR, $2.00. 


Postage to any part of the United States or Canada is always pre- 
aid by he Publisher. Addresess changed as often as desi free. 
lways give the old as well as the new address. 


TRANSIENT ADVERTISING RATES: 





Outside 
pT PRE <7? ae 

Situations Wanted or Help Wanted, per insertion......... $1.00 to 2.00 
ny I Gs ola orien. 4 o.n0<ntecs, eb4es'onenectascacedeee 30 


Liberal discount on large advertisements or on those 
running for some time. 


Correspondence on all electrical subjects is solicited. Readers are 
cordially invited to communicate their views and opinions on a!l topics 
within the province of this journal. Items of information relating to 
any application of electrical science will be thankfully received. Our 
friends will render us a valuable sérvice by forwarding news promptly 
as it occurs, and by mailing us marked copies of their local papers 
containing anything likely to interest readers of THe ELEcTRICAL 
Wor.Lp. lsuch matter should be kept separate from letters relating 
to the business department of the paper, and should be addressed to 


“The Editor of The Electrical World, New York.” 


All communications relating to subscriptions, book orders, advertis- 
ing, or of a business nature, should be addressed 


W. J. JOHNSTON, Publisher, 
No. 9 Murray Street, New York. 


YORK, NOVEMBER 10, 1883, 





NEW 


ILLUSTRATED ARTICLE : ., 
UI, EMOOTROIT soc tone ced odecade adeecressebogeuee 171 
EDITORIAL : 
Mr. Shelbourne’s Views on Telephonic Transmission...... 174 
Electricity and the Supply of Gold..............¢0eeee-e0- 174 
I Ree EE OE. FOU ON 65s oc cewdccescvevenesoes 174 
ee 5 59 0088 acs sai pvanavcecscvesesees 174 
Reviews OF NEw Books : 
‘** Electricity in Theory and Practice”..............es00. 75 
‘* Electrical Measurementjand the Galvanometer”......... 175 
CORRESPONDENCE : 
The Nature of the Telephone Vibrations......... ........ 176 
Measuring the Resistance of Ground Connections......... 176 


The Burning of the Viaduct Manufacturing Company’s 


RE ctuteseC cUe dic ehee spew ih os eceer ce send ew ess 176 

The Consolidated Electric Light Company............... 176 
MISCELLANEOUS : 
Abuse of the Message System...............ececsseseeceee 172 
The Aid of the Telephone in Frauds........ AP See ea 172 
ee ie SEIN aa win ide dag ke Salven civccdedvenceerse 172 
The Electric Motor in San Francisco...................-. 172 
New York Electricel Soctety..........ccscccscscccccccvcs 172 
Electric Lighting in Railroad Cars............ ...see5 eee 173 
The Siemens Family............ eg hgal aon? Weaoavad o99,4 173 
RN A NON on kg aces ences 1aes accdeebieecen wes 173 
Subterranean Cables in Washington.................----- 173 
The Electric Light in Wyoming............ccccccccccccce 173 
des gece ciseseed scesaecsmeeen 173 
EERE Per Pere ee 178 
DEPARTMENTS : 

IS Fae ws woh dln nc tho bvcene ve soe Kuen ee em 177 
IL. te kaso baleis% as ci DMibtda se edweecesecese 177 
ig Gas essiacdstiens bees 6<00 4 Aor clases «40 178 
oe eas gel Stead Kew beans oo 178 
EEE TIE TELE TLL TET ERT CTO ETT 178 


THE ELECTRICAL WoORLD’s Illustrated Record of Electrical 
a a Baie 178-9 


NEW ADVERTISEMENTS. 











W. B. Wallis.—For Sale ! Second-hand Nickel Plating Ma- 


Sy a er re ee Se ee ee eee eee er 180 
Mutual District Messenger Company of Boston.—Circulars 

Addressed and Delivered................ dade hie k ee 6 180 
Metcalf & Anderson.—Engineers and Draughtsmen........ 180 
Duplex Telephone Co.—New Duplex Telephone. ........... 180 
E. P. Tiffany & Co.—Breech Loading Shotguns............ 181 
D. Van Nostrand, and W. J. Johnston.—‘ Electricity in 

Theory and Practice”... ic.cscscsessiccecssccccescsevvceree 184 
J. R. Holcomb & Co.—The Musical Casket.... ......... ..- 184 
The Excelsior Electric Co.—Electric Lighting System...... 186 











Mr. Shelbourne’s Views on Telephonic Transmission. 





In another column we publish a second communication 
from Mr. 8. F. Shelbourne, in which he criticises our pre- 
vious comments on his conception of retardation, and takes 
oceasion to characterize the accepted theory of mechanical 
vibration, varying in rate according to pitch, in the tele- 
phone diaphragm, as ‘arguing across lots,” or ‘a back- 
ward process the outcome of a posteriori habit.” We 
believe that if our correspondent had argued a little more 
‘‘ across lots,” instead of arguing all around and all over 
the lot, he would have saved himself some trouble and us 
some space in his discussion, It seems that our last criti- 
cism was insufficient to convince him of his error. He 
proceeds this time to advance a new theory of telephonic 
transmission, to replace the mechanical vibration theory, 
But all this fine logic and sentimental phraseology 
does not argue to any purpose. If our correspondent 
has ever heard of an instrument called a phonograph, 
and especially if he has seen one, he must 
know that a ‘little circular diaphragm” is capable 
of compassing the whole range of vibrations, from bass to 
high tenor, and not only of changing the number re- 
quired for each pitch, but of moving so as to reproduc® 


-}mission up to that number. 





several pitches simultaneously. The indentations in the 
tin-foil are irrecusable evidences of such vibratory motion. 
Perhaps Mr. Shelbourne may not know it, but it is a fact, 
nevertheless, that the membrane of a phonograph can be 
made to transmit the voice just like a transmitter, if pro- 
vided with the usual microphonic transmitter contacts. 
This shows the réle which the motion of the transmitter 
diaphragam must play in the operation of transmitting the 
voice. Now, let us see whether we can obtain such evidence 
of vibratory motion at the other end, the distal (!) end of 
the line. Let the magnet of the receiver operate the 
diaphragm of a phonograph, instead of its own 
diaphragm. The result is that the voice is recorded, as 
shown once more by the indentations in thetin-foil, which 
could certainly not have been produced without an actual 
vibratory motion of the receiver diaphragm. But our 
correspondent cites the telephone experiments between 
Chicago and New York, and calculates that it would be 
impossible for the undulations to be transmitted at the re- 
quired rate, owing to the distance. Let us see what were 
the actual conditions. We gave the limits of pitch 
between which telephonic sounds usually occur as 
between 150 and 1,000 vibrations, but the average 
number, 575, taken by our correspondent, is 
much out of range. The average tone of conversation dur- 
ing the experiments was probably of around 200 vibrations 
varying not much higher and probably lower. This would 
correspond to 400 alterations as the maximum, In the Gray 
harmonic system, which is, by the way, « crude telephonic 
system, reeds vibrating from 200 to 400 are used between 
here and Chicago, thus proving the capacity of wave trans- 
Not only this, but four reeds 
are made to send impulses over the same line and these 
superposed impulses preserve their individuality well 
enough in the cause of transmission to resolve themselves 
again into distinct tones in the receiving instruments. The 
high rate of transmission at which the Leggo automatic 
telegraph system has been operated over the Postal Tele- 
graph Company’s wire between New York and Chicago 
shows that 600 impulses can be easily transmitted per sec- 
ond. It must be noted also that the articulation in the 
telephonic experiments was none of the best,and it probably 
failed to reproduce exactly those syllable pitches which 
were too high, and the undulations of which were blended 
together in the process of transmission. 

We hope we have shown our correspondent enough rea- 
sons why his theory is ‘“‘ respectfully declined.” We have 
neither time nor space to follow him in his generalization 
of the phenomena of light, sound and electricity, nor 
can we adopt his ‘‘ finer and mofe spiritual view of electri- 
cal causation through conductive media,” and his doctrine 
of ‘‘spiritualized molecular force,” because these are ex- 
traneous to the question under discussion. If this were a 
metaphysical journal we might discuss with him the 
ethereal frailness of his bold philosophy, which reminds us 
of the Rev. Joseph Cook or A. Bronson Alcott, but we 
must refuse to follow further. We cannot soar quite to 
that height. Our views of force and its manifestations are 
too material and too mechanical, so to speak, and we pre- 
fer to remain on the surface with Tyndall and all modern 
savants, who regard these phenomena in the same light 
as we do. 


+++ > oom 


Electricity and the Supply of Gold. 





It is said, and with truth, that the great financial fact of 
our times is the prevalence of low rates of interest. No 
matter where we may look, the return of interest on capi- 
tal is now much lower than it has been, and the tendency 
is still toward reduction. This feature of modern develop- 
ment has not escaped notice. It bas been discussed by 
eminent political economists from time to time, and one of 
the latest contributions on the subject is Mr. Henry 
George’s ‘‘ Progress and Poverty,” in which interesting 
work the relations between rent, interest and wages are 
elaborately treated. Mr. George’s object is to establish the 
truth that as rent rises, owing to private ownership in 
land, interest and wages will fall; and he advances many 
weighty arguments in support of his propositions, although 
he does not explain why, ina country like England, where 
the value of farming land hasof late seriously deteriorated, 
the rate of interest does not rise again to its old figures. It 
is well known that a pet project with Mr. Gladstone is to 
refund the consols into a new obligation that should bear 
only two and a half per cent. interest, but it is not so long 
ago that five per cent. was regarded in England as the rate 
of interest fixed by Providence on all sound investments. 
In this country the rate of interest on the national debt is 
steadily declining, and money is about as cheap in New 
York as in London. 

But while the rate of interest appears to be permanently 
low, the demand for gold is réported larger than the supply. 
The reason of this is the inquiry that has arisen for gold 
in this country, Germany, Italy and Holland. In 1857 the 
increase of the gold supply was viewed with concern, even 
with alarm, but now anxiety is caused by exactly the op- 
posite condition of things. Between 1852 and 1856 the 
supply was $150,000,000 per annum; then it dropped to 
$123,000,000, and now it is only $100,000,000 

Should this marked decline continue, it is by no means 
improbable that the metal will appreciate and prices fall. 
We leave the study and working out of the problem to 
men of the money market, financiers and economists. Our 





object in calling attention to these facts is simply to ex- 
press an opinion that in some degree electricity must be held 
accountable for the lowering of the standard of rates of 
interest.and for preventing the decline in the production 


of gold being more keenly felt...We cannot help. noticing, 


that this theory, as applied to goods, has the support of the 
London Saturday Review, which says, in the course of a 
recent article: ‘‘ The laying down of telegraph wires over 
the land and under the sea has brought the whole 


world into close and constant communication. The 
use of the telegraph enables merchants to supply 
themselves as they require. Formerly, from the 


difficulty of communications, merchants had to keep im- 
mense stocks of goods in their warehouses, and conse- 
quently needed enormous capitals to carry on their busi- 
ness ; now they have only to telegraph to New York, New 
Orleans, San Francisco, Melbourne, Bombay or Shanghbii 
for what they want, and they can calculate to a nicety 
how soon the goods will be landed.” In other words, the 
conditions of trade are already radically changed, and th - 
same amount of money will do much more work than for- 
merly. More than this, capital itself is rendered more 
available, and by means of the land wire and sea cable 
flows hither and thither freely, seeking its level. This 
being the case, a large amount of capital, in spite of the 
decline in gold production, is released from wonted service, 
and its competition for safe employment keeps rates of 
interest low. There can be no doubt that electricity, in 
thus facilitating the movements of capital, has been very 
influential in the money markets of the world, and gives 


another evidence of its growing potency. 
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The Right Kind of Young Men. 





In THE ELECTRICAL WORLD of Sept. 15th we stated that 
‘**the younger son of the famous war governor (Andrews) 
is engaged by the Pittsfield telephone management as re- 
pairer and lineman. Mr. Andrew is learning the business 
with a view of a responsible office in the eastern part of 
the State. He has spent one year in a factory, and is now 
learning all the practical working of a telephonic ex- 
change. To don old clothes and visit residences where in 
full dress he has attended evening parties requires a kind 
of nerve which ought to make a successful telephonist.” 

A contemporary, the name of which we do not know, 
refers to the subject and makes some very sensible re- 
marks, which are being copied by many journals. As 
electricians ought to feel an especial interest in the matter, 
and as we like to encourage such commendable conduct in 
the young men engaged in the various practical applica- 
tions of electricity, we reproduce the comments for the 
benefit uf our readers, as follows: 

That young man’s grit is indeed remarkable in this ag, 
of dudism and cigareticide. When a young man makes 
the best of the circumstances which surround him, whea 
he will take off his coat and engage in honest labor, not 
afraid to soil his hands, he is the man that will be able to 
successfully meet any emergency. Heisone of natures’ no- 
blemen. A young man who, by force of circumstances, has 
courage enough and strength of character enough to un- 
hesitatingly put on the garb of a mechanic and enter the 
house to work as a mechanic, where in the days gone by 
be has entered in full dress, one of a company of 
wealthy young men, that young man is composed of the 
stuff that makes men. He is an honor to himself, his 
family and his country. He has force of character that 
gives him true independence that laughs at what his 
former companions may say, or at their snubs and jeers. 
He is bound torise in the world, and nine out of ten 
who: have this independence, live to see the day 
when those who snubbed them will be glad to 
accept aid—the bread of charity from the hand they 
refused to take a few years before because it had the cal- 
lous of honest toil that is far more honorable and beauti- 
ful than the glove upon the hand, which is not earned by 
the wearer.. When a young man is in a position to afford 
all the fine personal adornments; when he has money 
enough at his command to live without work, he certainly 
has a right to spend it as best pleases him. But if to this 
there be added that force of character that will enable him 
to step into the ranks of the honest mechanic should a 
time come when his money takes unto itself wings and 
flies away, he is indeed a man whom the whole world 
should be proud to honor. There are, however, too m: y 
ten-dollar-a-week young men who try to assume the airs 
of millionaires. If these young men would stop for an 
instant and think of the utier impossibility of success in 
such an attempt, they would soon change their course, as 
they would realize that such is not the stuff men are 
made of, 
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An Electric Watch. 


Last week we mentioned that according. to a cable mes- 
sage, a young Jew of St. Petersburg named Schisgal had 
invented a watch that goes by electricity. Herr Chowl- 
son, Professor of Physics at the University of St. Peters- 
burg, has written an article on the subject in the Nowosti, 
in which he says: ‘‘ In its remarkable simplicity this in- 
vention can only be compared with the Jablochkoff system 
of electric lighting. The watches are without any springs, 
and consist solely of two wheels, Besides being true, they 
have the advantage of the second hand moving in single 
momentary leaps, as is usually the case only in very costly 
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watches, and which is of the utmost utility for astro- 
nomical observations. These watches can also set in mo- 
tion a certain number of watches of the same construction, 
so that they all keep exact time. The invention has con- 
vinced me that watches can be used for the purpose of 
telegraphy.” After naming several other advantages, 
Prof. Chowlson describes the invention as a wonder which 
will cause an entire revolution in the manufacture of 
watches. Herr Schisgal is the son of a Jewish watch- 
maker in Berditschew. 





Reviews of New Books. 





ELECTRICITY IN THEORY AND PRACTICE, or The Elements of 
Electrical Engineering. By Lieut. Bradley A. Fiske, U. 
S.N. D. Van Nostrand, New York. 8vo, 270 pp., 180 
illustrations. 

We have been favored by the publisher with advance 

, sheets of this new work, which has just been published. 
, The scope of the book, as showed by its title, differs from 
that of the many books extant treating on electrical sci- 
ence and its applications, insumuch that it aims to bridge 

_ the gap or distance between theory and practice. Instead 
of confining himself solely to the elucidation of theoretical 
and fundamental principles or to the description and dis- 
cussion of practical details, the author has sought to plow 

a new furrow in the broad field of electrical literature by 

striving to harness theory and practice together. We are 

sure that there are many readers and students who will ap- 
preciate this new venture ou his part, because it furnishes 
them the connecting links which they need to blend into 

a harmonious whole the theoretical or practical knowledge 

gathered from various quarters. 

The book is divided into eighteen chapters. Magnetism 
is the subject which is assigned the first place in the book. 
because, as the author states in beginning, ‘it is through 





the medium of magnetism that the principal applications | 
of electricity are made in the arts.” The consideration of | 
‘* Frictional Electricity,” which is the somewhat conven- | 
tional subject-matter of the first chapter in most text- 
books, is relegated to the recond chapter in this case. This 
is a commendable plan. We would remark, however, that 
in our opinion the author could have improved the first 
chapter very much if he had departed still more from the 





usual method of presenting the subject. In view of the 
‘ great and increasing importance of the applications of 





electricity produced by dynamo-electric machines, | 
the much discussed and mysterious “ magnetic | 
field” should certainly be treated as fully 
and clearly as_ possible. There is a- positive 


void on the subject in our contemporaneous literature, and 
yet the matter seems to be slighted to a certain extent by 
all authors. Faraday’s conception of lines of magnetic 
force is accepted and adopted by all the foremost-thinkers 
in our science as the most simple, comprehensive and logi- 
cal analysis of all phenomena in which magnetism is con- 
cerned as a factor. It gives an insight into the modus 
operandi of each operation, and enables one to reason to 
advantage. This is the easiest, clearest path through 
which the student can be led toa sensible understanding of 
practice, especially when every magnetic reaction, in at. 
traction, repulsion, etc., is made the subject of ocular 
demonstration by magnetic spectra. This is the 
method which Faraday himself adopted and recommended, 
and we consider it a golden opportunity for some author. 
In the chapter (VIiI.) on Electro-magnetism the author 
dwells more fully on the properties of lines of magnetic | 
force, but much of this explanation would have been of 
greater benefit if embodied in the first chapter. There is 
little if anything said anywhere of the influence of masses 
of iron in magnetic fields ov the distribution of the lines of 
force, though this point is of extreme importance in the 
dynamo-electric machine. Chapter IIL, on ‘‘ Work and 
Potential,” is new and interesting. We have to take ex- 
ception, however, to the author’s definition of the C. G. 8S. 
Unit of Work, the ‘‘erg,” which 1s as follows: ‘It ex- 
presses the work performed by lifting a weight of one 
dyne through one centimetre. A dyne is an extremely 
minute weight, being about ,}, of a gramme.” This defi. 
nition is inaccurate, because, strictly speaking, a dyne, 
bving the unit of force, it is wrong to call it a weight, even 
though it is in reality equivalent to a weight. The dyne is | 
practically a unit of velocity or acceleration, for it corre- | 
sponds to the force required to impart to the weight of one 
gramme, at rest, a velocity of one centimetre in a second, 
or to increase its velocity by that amount if it 1s already in 
motion. Now, the attraction of the earth (gravitation) will 
cause a gramme to fall to the earth with a velocity increas- 
ing about 981 centimetres per second. Consequently the 
force of gravitation is equal to 981 dynes, and one dyne 
is equivalent to ,{, of the force of gravitation exerted on a 
gramme, or 9}, of its weight. 

It seems to us that the idea of potential could be con- 
veyed in fewer words and more clearly by means of analo- 
gies more wieldy and assimilable to the subject than the 
hypothetical case selected by the author. However, the 
subject is quite well laid bare, even though it is at the 
expense of considerable space and the chapter may be con- | 
sidered satisfactory enough. ChapterIV., on ‘‘Voltaic Bat- 
teries,” is very excellent, not so much because it is exhaus_ 
tive as because it is intelligent. It introduces the subject 





of polarization early and in good manner, and the types of 
batteries are classed with referenve to the means, mechan- 
ical, chemical or electro-chemical, used to prevent it in 





each case. Chapter V. is very interesting. It contains a 
review of Ohm’s law and its consequences, Joule’s law, 
and touches also 
currents. This chapter we consider very creditable 
to the author, as also the following (Chapter VI.), 
which is on ‘‘ Secondary or Storage Batteries.” The sub- 
ject is briefly presented in a very satisfactory manner, and 
the rest of the space is devoted to a summary of the inven- 
tions and modifications which have appeared. Theauthor 
wisely leaves out of discussion the question of efficiency. 
Neither does he say a word as to the utility of the storage 
battery and its applicability toindividual cases, though we 
opine that a few details of this nature would have been 
interesting. Chapter VII., on ‘‘ Thermo-electric Batteries,’ 
ison the plan of the preceding chapter. The author draws 
attention to this field of research as one of the most prom- 
ising in the science, because it points to the possibility of 
our obtaining electric currents directly from heat, in- 
stead of expending energy in incidental losses in 
dynamo-electric machines. A description of Noé’s and 
of Clamond’s thermo-electric batteries, with which practical 
results have been attained in Europe, would have been in- 
teresting in this connection. Chapter VIII., already re- 
fered to, and Chapter IX. on Induction Currents are quite 
creditable to the author. Chapter X.,on ‘* Electrical 
Measurements,” is very complete, and constitutes one of 
the best chapters in the book. The subject is presented in 
avery lucid manner, All the various forms of galvano- 
meters, including apére-meters, and volt-meters, are des- 
cribed and their action explained. The Wheatstone bridge 
method is also explained, and the chapter ends with a 
reference to some of the most important measurements. 
We find that in the middle of this chapter the author has 
interspersed a reference to the voltameter, which, in our 


opinion, is out of place. It properly belonged 
with Chapter XVII. (‘‘Meters”), or more _ properly 
Chapter XVII. should have been embodied in 


this one, for they all come under the head of ‘‘ Electrical 
Measurements.” The Edison meter is an electrolyzing 
cell of a peculiar kind, and its description should properly 
have followed the voltameter. The next three chapters 
are devoted to the applications of electricity : Chapter XI. 
‘*The Telegraph ;” Chapter XII. ‘* The Telephone ;” Chap- 
ter XIII. ‘‘ The Electric Light.” These are all as complete 
as the brief space of a general treatise like this could 
allow. Chapter XIV., on ‘ Electric Machines,” is quite 
practical. The most interesting and typical forms of 


| machines are described and the general principles clearly 


explained. The ending paragraphs on ‘‘ Excitation of 
Magnets” and ‘‘ Characteristic Curves of Dynamos,” par- 
ticularly the latter, are valuable and interesting. Chapter 
XV., on ‘ Electro-motors ;’ Chapter XVI., on ‘Electric 
Distribution of Power,” and the last chapter, XVIII. 
on electric railways, are undoubtedly the most valuable 
of the book, and will make it interesting to electrical engi- 
neers as well as to the general reader and the student. 
The chapter (XVI.)on electric distribution we consider, 
indeed, most excellent, and worthy of a place in a much 
more advanced text-book. Tosum up, we deem the book 
a creditable addition to our literature, all the more so 
since the author attempted to fill a void never before 
touched by other authors. The last half of the book, 
which is by far the most important, is, as we have seen, 
comparatively free from objections. If, on the whole, it 
does not fill the void completely, it is perhaps because it 
would be physically impossible to do so in a small volume 


| of this size; but Lieutenant Fiske’s fills the largest portion 


of it, and we hope that it will be well received. 


ELECTRICAL MEASUREMENT AND THE GALVANOMETER; Its 
Construction apd Uses. By T. D. Lockwood. J. H. 
Bunnell & Co., New York. 12mo, 137 pp.; 32 illustra- 
tions. 

This small manual is a welcome addition to our litera- 
ture on the subject of electrical tests and measurements, 
It is surprising to find what ignorance prevails among 
electrical men regarding the intelligent use of a galvanom- 
eter—even among persons who enjoy considerable reputa- 
tions as electricians. The galvanometer, and especially the 
Wheatstone bridge method of employing it in effecting 
measurements, remains an absolute mystery to them, and 
naturally the consequences appear in their results, which 
often reveal serious incompatibilities in the adaptation of 
means to ends, 

Mr. Lockwood’s book is a practical treatise, intended for 
practical men of this class, and it will doubtless prove a 
boon tothem. The author’s style is popular rather than 
technical, and he takes pains to explain every detail clear- 
ly. He begins by urging the necessity and value of meas- 
urements, and after a brief mention of ‘‘ batteries” passes 
on to definitions of electromotive force, potential, current 
strength, resistance, single or joint, and in_ this 
way substantially analyzes Ohm’s law, which is 
finally formulated and exemplified at the end of this 
portion of the book (page 26). We would remark, 
by the way, that the word ampére is spelled with 
the wrong accent wherever it occurs, thus ‘ampére.” 
This is a slight typographical error, but it should have 
been watched more closely, because those who read the 
book may be led to follow the same error ; whereas, if any 
accent is to be used at all in English, it should be the 
proper one. The next portion of the work is devoted to 
the galvanometer in all its types and modifications, and to 
rheostats and resistance coils, This portion, which em- 


upon the electrolytic properties of | 


| 








braces 28 pages,-is very clear and plain, and will convey to 
all an intelligent idea of the construction of galvanometers 
generally; and of the Bunnell ‘ Tangent” particularly, 
which is made the subject of a special description. 
The next few pages are devoted to the explana- 
tion of the Wheatstone bridge, and after a_ brief 
review of the different methods of making measure- 
ments, we find a description of the Bunnell Wheatstone 
bridge set, with illustrations and diagrams of connections, 
to which are added hints on *‘ the management of the gal- 
vanometer and rheostat,” and ‘* practical hints for use in 
the Wheatstone bridge measurement,” both of which will 
be useful to the learner. The rest uf the book (p. 84 to 
133) is devoted to” instructions and formule for measure: 
ment,” in which is given an account of the most ordinary 
and useful tests, with diagram of the method in nearly 
every case, and with numerous practical examples. In 
referring to Mance’s method of using the Wheatstone 
bridge for measuring the internal resistance of the battery 
used, and also to Sir Wm, Thomson’s modification as used 
for measuring the resistance of the galvanometer, Mr. 
Lockwood calls attention to an important point which is 


not noticed by other writers on the subject. When 
the galvanometer is very sensitive, or the differ- 
ence of potential between its terminals is great, 


the influence exerted upon the galvanometer needle may 
be so powerful that it will seem to remain the same even 
after a variation of resistance. Mr, Lockwood advises 
making the branches of the bridge unequal, or to use a 
shunt for the galvanometer, or to reduce the deflection by 
means of the influence of a permanent bar magnet brought 
near it. In addition to the various formule, the book 
contains tables of tangents and sines calculated in half 
degrees for convenience of reference. 

The author, in his desire to make the book practical, and 
to steer clear of the odium which practical men, that is to 
say, empirists, attach to anything that savors of abstruse 
theory, has scrupulously avoided all use of algebraical form- 
ulz, and he makes the proud boast in his preface that ‘‘arith- 
metic has been f..und sufficient for the formule contained 
in its pages.” This is certainly a very creditable object, 
but we are under the impression that the author has run 
from one extreme to the other. A man may succeed in 
learning to use proper language without the assistance of 
grammar, but everybody is agreed that this road to knowl- 
edge is the longest way around, The study of grammar 
affords a knowledge of rules whereby important relations 
between words may be easily deduced, which he could 
only have learned otherwise by burdening the memory. 
So with mathematics. They not only serve to facilitate 
the elucidation of a subject by leading to conclusions and 
relations that would not otherwise be even suspected, 
but they paint the results in a condensed man- 
ner on our. recollection, so that it is easy 
to recall them when needed. Not 2ven the simple formula 
C= 7’ which expresses Ohm’s law so concisely, is to be 
found in the book. The convenience of its use and the 
ease with which it brings to mind at once the three ele- 
ments, current (C), electromotive force (#), and resist- 
ance (R), and explains their mutual relations, would have 
well repaid the few words necessary to explain it so as to 
bring it to the comprehension of all. 

A simple formula to express the relation which the four 
sides A, B, C, D of the Wheatstone bridge bear to each 
would also have been an improvement, in our 
It is far more convenient to remember a few 


BC 
letters than a whole rule. Thus the formula D = A 


other 
opinion. 


shows at once how the result is obtained. What applies to 
Wheatstone formulz will also apply to other measure- 
ments, the methods of which can always be kept in mind 
more easily when condensed into formule, Aside from 
this slight objection to the omission of algebraic formule, 
which the author and doubtless others look upon with 
favor, we consider the book quite worthy. We must call 
attention to another important omission, however. 
The author nowhere makes mention of a _ second 
method of using the Wheatstone bridge, in which, 
instead of a  rheostat with adjustable resistances, 
a single standard resistance is used, and the balance, in- 
stead of being affected by unplugging resistance, is ob- 
tained by altering the ratio of one branch to the other. 
This method, sometimes called the ‘sliding bridge,” is 
used to a large extent in Europe. 

The Siemens & Halske portable galvanometer and Wheat- 
stone bridge apparatus is constructed on this principle. 
This method, although perhaps not so absolutely accurate 
as the others, is rapid, and is very convenient in cases 
where a set of resistance coils, not at hand. Were it not 
for this little error of omission, the book would be a 
complete treatise. But even as it is, it is deserving of the 
consideration of all electricians who wish to familiarize 
themselves with the theory and practice of electrical meas- 
urement, and is, perhaps, the most satisfactory instruction 
book of the kind they could procure. 

THE TELEPHONE AHEAD.—A gentleman of Durham, 
Conn., has his own opinion of the comparative value of the 
various methods of rapid communication, He recently 
received three messages from New London with the same 
news, One came by telephone without delay, the second 
by mail in four hours, and the third by telegraph in 

wenty-four hours, 
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The Nature of the Telephone Vibrations, 


To the Kditor of The Electrical World: 

Sir: In your issue of Sept. 22 appears a criticism in the 
form of an answer to my article in the same paper which 
you gave the heading of ‘‘ Underground Communication.” 

The critic does not dispute my statement ‘that sounds 
following each other in quicker succession than twelve per 
second produce upon the ear the sensation of a continuous 
noise,” etc,, but goes on to argueas to the number of vibra- 
tions required to give each pitch in the tone of voice and 
illustrates his ideas by reference to the pipes of an organ. 
In my article I was not dealing with vibrations required in 
the human glottis to produce voice itself, for I spoke dis- 
tinctly of voice changes, meaning distinct articulations of 
speech, as indicated in written language, by syllables and 
like division of letters in expression. 

But since your critic has opened that view of the subject, 
{ wish to notice some of the logic he uses, One of his sen- 
tences is as follows; “In order to reproduce the vocal 
sounds faithfully at the distal (?) endof a telephonic line, 
every vibration constituting each tone must cause a dis- 
tinct impulse of current to be transmitted over the line 
and for this purpose the electrical impulses must succeed 
each other at the rate of from 150 to 1,000 per second, 
according to the pitch of the tones.” 

The italics are mine, to call attention to the evident 
meaning of your ciitic. He can mean nothing else but 
that each tone of the voice must have as many vibrations 
in the telephone as will correspond in acoustics to each 
change in pitch of that tone. Now, since every vocal 
manifestation is made up of a beginning and an ending it 
must have inception, rise, crisis, decrease and termination 
of that decrease, as oh—no, Therefore the rise and fall of 
each tone or syllable or vocal effect may be represented by 
as many ordinates drawn from the curve of rise, crisis and 
deflection to the uniform level of the abscissa as will represent 
each gradation in distance of that curve from the abscissa. 
These ordinates to be faithful in number should be so closely 
drawn that it would take a microscope to distinguish them 
on a sheet of paper where an inch of space is given to rep- 
resent the curve of a single syllable. Now multiply the 
number of ordinates by the number of vibrations required 
to produce the pitch represented by the length of each or- 
dinate. Then take asa further multiple the number of dis- 
tinct syllables or articulations of the voice in a second, 
which may reach perhaps four. To be within the consent 
of your critic, for he contends that ‘‘ the electrical impul- 
ses must succeed each other at the rate of from 150 to 1,000 
per second,” we will take the average of the product of 
these multiplications to be the average between 150 and 
1,000, which would give us 575 waves or electrical pulsa- 
tions along the wire per second, I use the word pulsations 
as indicating the true idea of electrical waves, the effects of 
impulses which are the moving causes of the waves and 
ought not to stand in word for the waves or swells of the 
current themselves. 

Now it must be remembered that in order to produce 
their proper effect, these waves must traverse as such, 
the whole length of the telephone line. But it has been 
shown by Prof. Henry that induced currents are caused 
both at the make and brake in the inducing wire, and the 
currents at the making and braking are in contrary direc- 
tions. To apply these facts to the telephone, the begin- 
ning and ending of every change, é.e. the inition and transi- 
tion of every degree inthe voice wave in the transmitter, 
gives rise to fwo currents along the whole line in opposite 
directions. These must occur for each ordinate in the 
curve of the voice syllable ortone, This would give us,in 
the calculation, an average of 1,125 distinct induced cur- 
rents along the whole length of the secondary wire per 
second. These currents must succeed each other in 
time, since each alternate one is in the reverse direction. 
It has been shown, moreover, within the last eight months 
that intelligible talk with clear articulation has been car- 
ried on over the postal telegraph wires, a distance of 900 
miles, between New York and Chicago, That fact on our 
calculation would require a velocity of electric current 
more than a million miles per second, or more than five 
times the velocity of light, 

But the greater astonishment arises when we consider 
the capacity of material substances to take on mechanical 
vibrations, If we give sharp, heavy sounds into the tele- 
phone transmitter the hearing diaphragm gives kinking or 
buckling irregular sounds, but we hear also, as it were, 
the faint thread of a spiritual song interrupted and fading 
away into distant nothinguess, 

Your critic illustrates his ideas of telephone vibrations 
by citing the bass organ pipe ‘32 feet long.” Well, it 
shows truly that to produce given sounds the vibrating 
reed or medium must bear definite and arranged propor- 
tions to the sound or tone required, In Prof. Gray’s har- 
monic system the vibrating tongues or plates have definite 
arranged dimensions. 

In sustaining the mechanical theory of vibration for the 
telephone, will any one,jcan any one, say that the little 
circular diaphragm, only one and five-eighths inches in 
diameter, can compass the whole range of vibrations from 
bass to high tenor, and change the number required for 
each pitch of tone in the infinitesmal part of u second? To 
conclude that the telephone vibrations are altogether me- 





and wiser demonstration than Prof, Bell has yet been able 
to give to the subject, while to reason that the telephone 
must have so many vibrations per second because the note 
or pitch of the sounds produced, corresponds to a given 
number of vibrations represented in the simple mechanics 
of sound, is either arguing across lots, or a backward pro- 
cess, the outcome of a posteriori habits—the application of 
vis a tergo in reason, which, instead of forward into light, 
looks backward upon its logical source to discover but its 
own position in the darkness, 

It should be remembered that we have added to the me- 
chanical conditions of the manifestation other elements, to 
wit, the yet mysterious and wonderful power and resources 
of electricity. 

Let us consider for a moment the transmitter of the tele- 
phone. Here are the Baxter and the Shaw instruments, 
which have a considerable magnet bar of steel back of and 
to receive and give the vibrations of the vocal air waves 
against the diaphragm. Does this heavy bar of metal hum 
like the tuning-fork, so many vibrations for every pitch of 
tone and change these vibrations to those of another pitch 
so many times per second? Here is the molecular 
telephone, or the microphone we will say, a tube of glass 
filled with granular carbon and under some slight elastic 
pressure. Do these granules actually oscillate among 
themselves mechanically at a given tone-rate and change 
their dancing to a different number of strokes per second 
as per pitch of sound wave impulse coming to them 
through an elastic medium? Or why do vibrations cease 
here to be called such, and molecular pressure or contact 
of increase and decrease come in to furnish the terms and 
the suggestion of a theory different from that of mechan- 
ical vibration ? 

There was in the same number with your critic’s answer 
a short article entitled ‘‘ Three Thousand Human Harp 
Strings,” in which sounds are said to be heard by deaf per- 
sons through the medium of the teeth and bones of the 
head, How, mayIask? Do the teeth and bones of the 
head vibrate mechanically at the rate of 150 to 1,000 
movements per second? Strange then that the nerves of 
mechanical sensation are such poor strings compared with 
the nerves of sound audition. You conclude that article 
as follows: ‘‘ Apparently there is a great deal more to be 
learned of the laws and irregularities of vibratory sensa- 
tion,” 

Yes, indeed, there is still imperfect knowledge con- 
nected with the production and transmission of sounds. 
When we say a sound has an echo, we mean the sound is 
reflected. How? Ifa definite number of vibrations pro- 
duce sounds, are these vibrations reflected? We are 
brought to the analogy of the undulatory theory of light. 
We all know that light is capable of being reflected. 
Again, ‘‘sound is somewhat polarized (like light), and is 
transmitted most powerfully in the direction of the plane 
in which the particles of air move.’”’ Sound also travels in 
many solid bodies with greater velocity than in air. In 
this it prefers the pathway and assumes the habits of elec- 
tricity. But now, if we attribute to the telephone mechani- 
cal vibrations, strictly as such, only for the more marked, 
heavy, and terminated articulations of the voice such as 
syllabic pronounciation, as Professor Gray holds, if I 
rightly understand him, we have charged that instrument 
with its right relations to interferences by currents of 
induction. 

If, however, we adopt a finer and more spiritual view of 
electrical causation through conductive media in tele- 
phonic production, we shall arrive at a more intelligible 
and logically satisfactory view of effects which your critic 
would attribute to an incomprehensible series of mechani- 
cal vibrations. I refer to the theory of Boscovith, which 
received also the adhesion and support of Faraday. Ac- 
cording to this theory, atoms are mere centres of forces or 
powers, not particles of matter in which the powers them- 
selves reside, In their quiescent state these centres of force 
are not arranged in a polarized form, but they become so 
under the influence of contiguous and charged particles. 
In this view we can rea‘ily believe in ‘‘ the universality of 
vibrations.” All Nature becomes spiritualized as a sensi- 
tive realm of existing equalibrated forces, and these forces 
through causation of excitation and disturbed equilibrium 
acting upon each other through their atoms, their centres, 
their stepping stones as it were, produce their effects 
through distance by spiritualized molecular force trans- 
mission rather than by the gross swing of organized ma- 
terial masses, 

{n the view of such a conception, light, heat, electricity, 
chemical affinity, sound, magnetism--in a word, the mys- 
terious soul agencies of the universe come nearer to our 
perceptions and comprehension. 

With your further permission, Mr, Editor, I shall 
finish in a subsequent number of your paper what 
Ihave to say of my notice of your critic's answer to my 
former article, by a brief consideration of induction, its 
nature and effects. SIDNEY F, SHELBOURNE. 


Measuring the Resistance of Ground Connections. 





One of our subscribers in Russia sends us the following 
interesting contribution which contains information of 
much value to a large class of electrical men. The method 


described is original, so far as we can determine, 





chanical like those of a piano string, and that they are so 
many and so often changed per second, will require more 


To the Editor of the Electrical World: 


important factor in all telegraph, telephone and lightning-. 
rod work, seems to be considered by writers of electrical! 
works as a question not worthy their attention, and while: 
they jsive many elaborate and practical descriptions of the 
methods for .testing lines, faults and instruments, they 
pass over ‘‘ ground connections” hurriedly, only hinting in 
a@ vague way at the method of measuring them. 

I have never seen but two methods of measuring earth 
connections mentioned. One by ‘ Nystrom,” using a 
telegraph line with all its leakage, etc., as one wire, and a 
temporary ground as the second testing wire, and a second 
by ‘‘Cully,” to ‘‘ measure two lines to ground through 
the suspected ground, and then loop them, when the dif- 
ference will be the resistance of the ground under test.” 
Having seven exchanges under my charge and being 
compelled to put up lightning rods on many houses where 
our wires are fastened, and being underStrict Government 
control, the question was brought seriously to my notice. 
Not being satisfied with either of the above methods I 
have studied out one for myself, which I beg to lay before 
you, hoping it will benefit others, especially lightning rud 
men who have no telegraph wires to work from. 

Ithink you will agree that neither of the above methods. 
can be accurate, first, because leakage from other wires is 
unavoidable,and, second, the difference in potential of the 
earth’s electricity at the two ends of a line may cause a 
transfer of terrestrial electricity (such transfers always oc- 
cur, according to electrical writers), which must seriously 
impair the accuracy of the measurements. 

My method entirely obviates these interferences and is as 
follows : 
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3.5 ohms. 








| B | 
Bie a 
A is the ground, whose resistance is desired, B and C 
are two temporary grounds for testing. - 
As allthe resistances are unknown, the first principle 
of the method is to find the exact resistance of either B or 
C, or of both. 

I give you one of a number of actual tests. 

First, measure A and B, which is 3 ohms. Of course the 
resistance of the connecting wires must be deducted, so as 
to leave the resistance of the ground only. 

Next, measure A and C, which is lohm. A beinga 
constant resistance, we see at a glance that B has 2 ohms 
greater resistance than C. 

Next, measure Band C, which is 3.5 ohms. As Bexceeds 
C 2 ohms, and total of B and C is 3.5 ohms, then the 
exact resistance of B is 2.75 ohms and of C .75 ohms, 

Now, knowing the exact resistance of Band C we can 
determine A’s value, by either of two methods, viz : 





Ohms. 

I asin naga ania 44 0p n06045 = 8.00 
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or, joining B and C (in which case their joint resistance is 

2.75 x 76 





their product divided by their sum), we get —- = 
2.75 + 75 
.5893 ohms. Increasing A with Band Cso joined, we now 
get .8393 ohms, 
less .5893 ** 


=.25 ohms, resistance of A. 

This last method can be used to prove the first. 

B and C can be very poor grounds, and not impair the 
test, as it is only necessary to know their value and 
deduct it from measures with A. I may probably have 
stumbled upon an old and well-known method (and as it is 
so simple [I fear such must be the case), and if so I beg 
pardon for my innocent plagiarism, 

JOHN CRAWFORD. 


joint resistance B and C. 


Riga, Russia, Oct, 19, 1883. 
ce a 
The Burning of the Viaduct Manufacturing Company's 
Works. 


To the Editor of The Electrical World : 

Sir : I beg to say that our factory at the Relay Station, 
B. & O. R. R., was totally destroyed by fire on Friday 
night, Oct. 26. 

We had just got things in shape to manufacture sterage 
batteries and other electrical material on a large scale, 
having been. preparing for this work for the last eight 
months. The only thing left was the water-power, for 
which we are very thankfui ; and we have commenced to 
rebuild. We will be in good shape again within sixty 
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factory had not been moved to the Relay House, and our 

busi ness will continue at that place until such time as the 

Relay factory is rebuilt, A. G. Davis, 
BALTIMORE, Md., Nov. 8, 1883. President. 
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The Consolidated Electric Light Company. 








To the Editor of The Electrical World : 

Sir: At a meeting of the stockholders of this company, 
held on this day, the following gentlemen were elected 
trustees for the ensuing year: Edwin 8S. Thayer, H. R. 
Garden, Hon, William Windom, Hon, Preston B, Plumb, 
Judge James Keith, of Virginia, Albon Man, Henry Dex- 
ter, Horace Little, John J. Anderson, Amos Broadnax, 
Jacob Hays, Hubert L, Judd.and Henry T. Jenkins, 

NEw YOuK, Oct, 7, 1883, WILLIAM RICHARDSON, 

. Secretary. 
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THE TELEGRAPH. 


A ConstrucTION MAN KILLED.—Charles Sheldon, for- 
merly of Elkton, Md., was killed in Pennsylvania a few 
days ago by a telegraph pole falling on him, while en- 
gaged in the construction of the Postal Telegraph Com- 
pany’s line. 

A Busy RAILROAD LINE.—The main offices of the Phila- 
delphia & Reading Railroad Company are connected with 
iits telegraph offices by pneumatic tubes. During business 
hours one day recently 500 messages were passed through 
ithese tubes. 

W. U. IN THE NORTHWEST.—The Western Union Tele- 
graph Company has nine gangs of men at work complet- 
ing the construction of lines along the Northern Pacific 
from St. Paul to Portland and Puget Sound. An addi- 
tional duplex wire has been constructed from Bismarck 
to Portland for through business. The company now has 
two wires from Portland to Tacoma, and a second wire is 
to be built to Seattle. 

THE B. & O. WESTWARD CONNECTIONS.—On November 
1 the Baltim«re & Ohio Telegraph Company made direct 
connection from St. Louis to Kansas City over the lines of 
the Mutual Pacific Telegraph Company. The latter com- 
pany was organized by Western business mea after the 
absorption of the Mutual Union by the Western Union. 
It proposes to extend its system in time west to the 
Pacific coast. The Baltimore & Ohio has a close business 
alliance with the Mutual Pacific. 

‘*MISLAYING”” MARK TWAIN’S MEssaGE.—On Saturday 
last Mr. S. L. Clemens (Mark Twain) expected an impor- 
tant telegram. He called for it several times at the Hart- 
ford telegraph office on Saturday and also on Sunday, but 
received the answer each time that it had not come. On 
Monday morning the missing dispatch turned up, it hav- 
ing been mislaid in the office on Saturday. Mr. Clemens 
mow contemplates a suit for damages against the company, 
according to the Hartford Times. 

PHILADELPHIA FIRE-ALARM TELEGRAPH.—Quite a com- 
motion has been caused in Philadelphia by troubles in the 
Common Council touching the fire-alarm telegraph ser- 





vice. Five members of the regular committee have ten-| 
dered their resignation, and there are prospects of an in-| 


quiry into the shortcomings of the department. It is 
urged that the Police and Fire-Alarm Telegraph should be 
under a skilled superintendent, and that all operators 
should be appointed by him instead of by the Mayor. 

THE INTERNATIONAL & NORTHERN.—The incorporators 
of the International & Northern Telegraph Company have 
elected these directors at New York: Christopher Meyer, 
Howard Meyer, Mahlon G. Martin, O. G. Staples, John 
F. Walton, N. 8. Gilbert, John F. Moffett, Isaac Munson 
and Joseph Owen. The directors have elected these 
officers : Mahlon G. Martin, President; Orrin G. Staples, 
Vice-President ; Joseph Owen, Secretary ; John F. Mof- 
fett, Treasurer. The company has a capital of $5,000,000, 
and promises large additions to telegraph lines in the 
North and West and Canada. 


THE SIGNAL OFFICER’S REPORT.—The report of the Chief 
Signal Officer of the army, just issued, calls attention to 
the injurious curtailment of the service rendered neces sary 
on account of diminished appropriations by Congress. He 
urges increased appropriations for the future,and reports a 
deficiency bill to enable him to continue work already 
begun. Attention is called to the necessity of a separate 
office on the Pacific coast, under the charge of an instruct- 
ed officer, and the report says; ‘‘Ifa weather service for 
the country is to be maintained, this important region should 
not be neglected as it has been.” The number of stations 
in operation on June 30, 1888, was 376, a decrease during 
the year of 18. 

A TELEGRAPH THROUGH THE EVERGLADES, —The Western 
Union Telegraph Company has written to Manager E, A. 
Burke, of the enterprising New Orleans Times-Democrat, 
asking that the latter’s Florida Everglades expedition be 
instructed to make a survey of that country with a view 
of ascertaining the feasibility of building telegraph lines 
from the cable of the Western Union Company, on the 
western coast, through the Everglades to Jupiter Inlet, on 
the eastern coast. All vessels going from the West Indies 
and the Gulf of Mexico to Atlantic ports pass Jupiter In- 
let, and the Western Union Company have been requested 


by underwriters and shipowners to establish a telegraph 
station there to announce the safe passage of vessels. The 
survey will be made as requested, a courier having been 
sent after the expedition with the necessary instruments. 


A New TELEGRAPH SHIP. —The Monarch is the name 
of a vessel which has been built to the order of the English 
Postmaster-General, for laying and repairing telegraph 
cables in British waters. It is stated that the Monarch 
attained a mean speed of 12 knots an hour on her trial 
trip, which was considered highly satisfactory. Her 
length between perpendiculars is 240 feet, breadth 39 feet, 
and depth 18 feet 2 inches. She has been built considerably 
stronger than would have been requisite for vessels in the 
merchant navy of the same dimensions, owing to the special 
service for which she is required, and she is fitted with one 
pair of compound inverted cylinder engines of the collec- 
tive indicated power of 4,000 horses. The high-pressure 
cylinder is 30 inches, and the low-pressure cylinder 58- 
inches diameter, the length of stroke being 48 inches; there 
are two main boilers 14 feet diameter, 9 feet 6 inches long, 
and an auxiliary boiler 9 feet 4 inches diameter and 8 feet 
4 inches long. 


Not ALLOWED By CourT Comity.—In the suit of William 
S. Williams against the Western Union Telegraph Com- 
pany, its Directors, and the American Union and the At- 
lanticand Pacific Telegraph Companies, a motion was made 
before Judge O’Gorman, in the Superior Court Chamters, 
on behalf of the plaintiff, for an order vacating the order 
entered on the remittitur or message of the Court of Ap- 
peals, and sending the remittitur back for a reformation of 
its terms. The ultimate purposes of Mr. Williams’ lawyer 
are to apply fora rehearing on the exceptions to Judge 
Truax’s rulings and findings, and particularly on the ex- 
ception to the finding that the Western Union had in its 
treasury a sufficient surplus capital to represent the divi- 
dend of $15,596,520 in stock. Judge O’Gorman denied the 
motion, saying that the application should be made to the 
Court of Appeals without an intermediate resort to a lower 
court, which was restrained by the comity between tri- 
bunals from even suggesting to its superior that there was 
an error in the record or proceedings of the latter. 





THE TELEPHONS. 


THE MOUTHPIECE OF THE TELEPHONE may be perfectly 
respectabl», but there are a great may things said 
against it. 





BELL TELEPHONE COMPANY IN PHILADELPHIA.—Coun- 
cils’ Committee on Police and Fire-Alarm Telegraph, 
Philadelphia, has decided to recommend Councils to grant 
the Bell Telephone Company permission to attach wires to 
the city’s poles, in order to make a connection between the 
various armories occupied by the National Guard and the 
several city departments without cost to the armories. 


WESTFIELD, Mass.—The local telephone exchange has 
just had a new syritch-board put in, arranged for 50 wires, 
instead of the former 25. It also has several improvements 
over the old board, so that the operator can attend to 
several calls almost at the same moment, and it allows 
| conversation over a long stretch of line to be much more 





| distinctly heard, 

| A LARGE EXCHANGE IN WALES.—A new telephone ex- 
| change has been completed which groups Swansea, Car- 
diff, Newport and Ebbw Vale, a distance of between eighty 
and ninety miles, so that these shipping ports are practi- 
cally united. They are further joined to the station on 
Mumbles Head, and as all vessels entering the Bristol 
Channel call at the Mumbles for orders, the owners are 
now in immediate communication, 


THE NEW JERSEY SHORE.—A Fr.ehold c>rrespondent 
of the Monmouth Republican says ; At last we have a tele- 
phone. The first call was made on Asbury Park on Wed- 
nesday. Jt is probable that the difficulties arising from 
the cutting down of locust trees by the telephone company 
on the Long Branch road, belonging to Mr. John S. Denise 
and others, will be satisfactorily adjusted. 


FURTHER EXTENSIONS IN MARYLAND.—Telephone con- 
struction in Maryland continues to proceed with vigor. 
During last week Annapolis was connected with Baltimore 
and Washington, and communication was established be- 
tween Hagerstown and Frederick and intermediate points. 
The new lines are reported as working well, A churge of 
twenty-five cents is made for five minutes’ conversation 
between A nnapolis and Baltimore or Washington, 


A WESTERN PENNSYLYANIA PROJECT.—One of the flour- 
ishing industries of which Western Pennsylvania has a 
monopoly is the manufacture of furnace coke, the produc- 
tion of which is limited, by natural causes, to a narrow 
area in Fayette and Westmoreland counties, where coke 
works are as plentiful as leaves in Vallambrosa. The dis- 
tance from Pittsburgh is about forty miles, and a project is 
now on foot to connect the principal works with Pitts- 
burgh by telephone. , 


A Bopy Harp TO GET AHEAD OF,.—The recent conven- 
tion at Cincinnati has apparently served to impress the 
journals of that city with the energy and ability of the 
telephone workers. The Commercial Gazette, noting the 
opposition of the householdets of London to the fur- 
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ther establishment of telephone lines upon their premises, 
ventures the opinion that the London landlord will have to 
Stay up all night in order to be up early enough in the 
morning to permanently defeat the projects of the tele- 
phone man. 


TELEPHONE PoLzs Cut Down.—By direction of the City 
Council, Sioux Falls, Dakota, the telephone poles and 
wires un the priicipal streets were cut dowa on the morn- 
ing of the 3d inst., by policemen, the order for the re- 
moval of the poles to the alleys having been disregarded 
by the company. The plant is the property of the Erie 
Telegraph and Telephone Company. Similar notice was 
served at the same time on the Western Union Company 
and was also disregarded, but its lines have not yet been 
interfered with. 

THE BAXTER TELEPHONE.—A public test was recently 
made in Reading, Pa., of the Baxter telephone (about to 
be introduced in that city by the Penn Overland Tele- 
phone and Telegraph Company). The wires used were 
those of the Lehigh Telegraph Company. All sorts of 
experiments were tried, and al! kinds of conversations, 
even down to whispers, were heard over the many miles of 
wire over which the test was made. The tests,were made 
under the direction of Colonel M. H. Alberger, General 
Manager of the Overland Telephone Company ; J. F. Bur- 
rows, General Agent, and John R, Fleck, who is to have 
charge of the Exchange in Reading. 

Sauna, Kansas.—Mr. G. W. Gladding, the manager of 
the Telephone Exchange at Salina, Kan., reports that al- 
though the institution is yet in its infancy, being not quite 
a year old, it has forty prompt-paying subscribers and a 
large number of applications on hand for instruments. 
The entire service has lately been rebuilt, and the company 
has pul in for the city the Telephone Fire-Alarm system, 
which is giving every satisfaction. The company will 
shortly begin the building of a line between Salina and Mc- 
Pherson, with an exchange at the latter place and post 
stations at the principal towns between. This line will 
add greatly to the commercial importance of Salina. 


THE NEw TELEPHON.: COMPANY ORGANIZED.—The New 
England Telegraph and Telephone Company completed its 
organization at the Metr »politan Telegraph and Telephone 
oftice, New York, last week: T. N. Vail, president; W. A, 
Ingham, vice-president: Wm. R. Driver, treasurer; C. J. 
Glidden, secretary, and .. N. Downs, manager, The di- 
rectors are W. H. Forbes, of Boston; Frederick Ayer, of 
Lowell; Stephen Salisbury, Jr., of Worcester; Theo, N 
Vail, of Boston; W. A. Ingham and C, J, Glidden, of 
Lowell; Chas. P. Bowditch, Alexander Cochrane and J, E. 
Hudson, of Boston. The Executive Committee remains to 
be chosen, The headquarters of the company are to be at 
40 Pearl street, Boston. 


THE OVERLAND Co, IN OnIO.—*‘The Cincinnati Commer- 
cial Gazette says that $200,000 of the stock of the Ohio 
Overland Telephone Company was subscribed at a recent 
meeting in that city, and the remaining $100,000 was ex- 
pected to be taken before night, The incorporators say 
that with the 20 per cent. to be paid in at once they will 
at once establish an exchange and give the public tele- 
phone service of equal if not superior value at half the 
charges made by the Bell Company. They say also that 
they have no fears of successful interference by the Bell 
Company, as they have already in working order, and 
with bona-fide subscribers, exchanges in Philadelphia, 
New York, Chicago, Jersey City, Richmond, Ind., and 
elsewhere, and a line, through which conversation is dis- 
tinct, between Philadelphia and Chicago.” If such ex- 
changes are in operation in the cities named we have not 
heard of them, 

TELEPHONE CABLES IN CLEVELAND, O.—The telephone 
wires in Cleveland, O., are rapidly being put into cables, 
and they are working well over short distances, The com. 
pany is using about 4,000 feet of cable now ; about 2,000 
feet of that is out of the Central Exchange to the Cedar 
Avenue Exchange, The longest piece is only about 1,000 
feet long, The cable consists of a three-quarter inch Jead pipe, 
in which is a cable consisting of fifty copper wires wrap- 
ped in two voats of cotton or jute, and surrounding a core 
of copper wire, perhaps a quarter of an inch in diameter, 
When this cable is introduced in the tube, melted paraffine 
is forced in, filling all the interstices of the insulation, 
This leaden tube is suspended by hangers, a foot apart, 
from an iron wire, No.1 gauge in size. Each of the small 
wires connects an individual telephone with the exchange, 
while the central large copper wire is grounded at both 
ends, and serves to carry off the induced currents. 


ELECTION RETURNS BY TELEPHONE.—Mr. Abbett, the 
Governor-elect of New Jersey, received at his residence in 
Jersey City, on the night of the 6th, the election returns 
by telephone, from the Jersey City Telephone Exchange, 
from all parts of the State, Fifteen operators were at 
work and the task required the utmost exertions of thé 
entire force until nearly 12 o’clock, when Gen. Barney; the 
Superintendent; was able to send out the closing bulletin; 
announcing the majority and the result of the election 
upon the Legislature. These returns were received at Jer- 
sey City and sent to all exchanges and pay stations in the 
division, and the telephone company are congratulated upon 
their public spirit and enterprise as news gatherers and 
distribucors, So does the world progress in the matter of 
intercommunication and intelligence. Time was when the 
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method of collecting and distributing election returns by 
mail gave way to the employment of special couriers ; 
these in turn were superseded by the telegraph, and now 
the telephone is called into requisition to meet the de- 
mands of this fast age. Had any one asserted afew years 
ago, that a gubernatorial caudidate could receive complete 
returns through the medium of the human voice, while 
seated in his own residence, and afterward receive the 
congratulation of his friends and supporters in distant 
sections of the State by personal conversation with them 
at their residence, he would have been regarded as a fit 
candidate for the lunatic asylum, 





THE ELECTRIC LIGHT. 

Worcester, Mass.—The electric light plant at Worces- 
ter will probably be completed by Nov. 15. When finished 
a local company will be organized to operate it. 

PittspuRrGH, Pa.—The Brush lamp has hitherto had a 
monopoly of electric lighting in Pittsburgh, but a move- 
ment is now on foot to organize an Edison electric light 
company in that city. 

Tue STEAMER WESTERNLAND.—The fine large, new Red 
Star steamer Westernland is now on her way from Ant- 
werp to this port. The Siemens Brothers have fitted her 
ap with their electric lights. 

“Fire Risks iN ELEcTRIC LIGHTING.”—An electric light 
pole on Park avenue, Baltimore, took fire one day last 
week, it is supposed from one of the wires, and the fire 
department nad to be called upon to extinguish the flame. 








NEW CorPorATIONs.—New local electric light companies 
are reperied as follows: Tbe Circleville Edison Electric | 
Illuminating Company, of Circleville, O.; capital, $25,000; | 
and the Gem City Electric Lighting and Power Company, | 
of Quincy, Iil.; capital, $40,000. 

A WipE-AWAKE NEWSPAPER MaANn.—The old saying, | 
that things are sure to jump if you puta wide-awake | 
newspaper man at the helm, finds new vindication in the 
sucsess of the Merchants’ Electric Light and Power Com- 
pany under the management of William A. Hovey. Mr. 
Hovey is well known as the late editor of the Boston 
Evening Transcript.—Boston Saturday Evening Gazette. 

A Hounprep Years Hence.—A ‘ prominent scientific 
gentleman” has communicated to the Cleveland Leader a 
vision of the condition of affairs in the world one hundred 
years hence, as revealed tohim ina trance. He found, of 
course, that electricity was the sole agent employed for 
illumination and locomotion, but reports that in all his 
travels he did not find an are lamp anywhere. This must 
be Mr. Edison. 

LIGHTING THE TREASURY, W ASHINGTON.—Electric lamps 
were suspended at the entrance of the Treasury Depart- 
ment, Washington, on the 2nd, by the United States Com- 
pany. If they work well after 30 days’ trial, Judge Fol- 
ger will accept them permanently. Several electric light 
comparies are urging him to give them the contract for 
lighting the entire building. Several thousand dollars a 
year are now paid for gas, and he has the matter under 
consideration. 

A COMPLIMENT FROM Dom PEDRO.—A beautiful and 
curious object in the window of Ryder’s fine-art establish- 
ment, in Cleveland, attracts much attention. It is a 
representation of a large plant, made entirely of the 
feathers of South American birds, and is a present to the 
Brush Electric Company from the Emperor of Brazil, as a 
token of his gratification upon the completion of a very 
successful system of electric illumination in the city of 
Campos, Brazil. 

Cost or A 1,000-LigHt StTaTion.—The Merchants’ Electric 
Light and Power Comp.iny of Boston publishes an exhibit 
of its business, showing the expense of running its pro- 
posed 1 000-light central station on Congress street, and 
the estimate! income ‘therefrom. The deductions from 
these figures, making liberal estimates for expenses, show 
a net annual profit of about $60,000, which is equivalent to 





20 per cent. on the company’s capital of $300,000, when the 
full 1,000-light plant shall be in operation. 

ELEcTRIC LIGHT AND CONDUIT COMPANIES.—The ordi- 
nance granting the Metropolitan Underground Telegraphic, 
Telephonic and Electric Light Company the right to extend 
their wires under Market street, from the Public Buildings 
to Sixty-second street, was brought up in the Philadelphia 
Council last week, by Mr. Ridgway, who stated that the 
company had contracts with the new Bennett-Mackay 
Postal Telegraph Company. So far the company have made 
no effort to make use of their rights on Chestnut street 
from Thirteenth to the Delaware, but, with the assistance 
of the Postal Company, it was urged that an underground 
experiment would be made at once, and the - bill was 
passed, In the Select Branch, the ordinance authorizing the 
Underground Electric Conduit to lay their conduits under 
Juniper, South Penn Square and Merrick streets was ap- 
proved. Selectman Munroe desired to charge $5 per pole 
for the privilege tc the Underground Electric Company to 
attach its wires for sixty days to the public lamps on the 
south side of Chestnut street, between Delaware avenue 
and Broad street. The Chamber, however, agreed to grant 
the privilege without the tax. 





MISCELLANEOUS NOTES. 

A NEw ATLANTIC CABLE.—A party of English engineers 
and electricians have arrived at Teneriffe to lay a cable 
between that island and Cadiz, Spain. 

AN ELECTRIC FACTORY FOR CLEVELAND, O.—The Cleve- 
land Electric Company is a new organization, with Messrs. 
S. E. Henderson, President ; W. H. Gabriel, Secretary ; J. 
L. Athey, W. P. Chard, W. E. Craig, D. H. Kimberley and 
H. W. Kitchen as Directors, and with capital stock cf 
$100,000. Mr. C. O. Evarts is Treasurer, The company 
will fit up a factory on the flats for the manufacture of 
motors for sewing-machines dental lathes and of electric- 
light apparatus. 





THE VIENNA EXHIBITION.—In the presence of an enthu- 
siastic crowd of over twenty thousand persons, the Crown 
Prince Rudolph closed the Vienna Electric Exhibition on | 
the evening of the 3d inst. with a loag speech terminating 
as follows : 

‘*The public has shown that it is capable of estimating 
and valuing all the endeavors made for progress, culture | 
and science. In regard to the scientific problems of our | 
age the exhibition was undoubtedly a great success. | 
Therefore we may consider as the best reward for the | 
efforts expended on this exhibition the conviction of hav- 
ing done a good deed.” 


THE BUFFALO ELECTRICAL SOCIETY.—The second meeting | 
of the Buffalo Electrical Society took place at their hall in | 
the cld post-office building on the 2d inst. There was a’ 
large attendance and ten new members were enrolled. An 
exceedingly interesting and instructive lecture on frictional 
electricity, illustrated with drawings upon the blackboard | 
and suitable electrical apparatus, was given by William | 
Finn, of the Wheatstone department. Mr. Finn is thor- 
ougbly familiar with all matters pertaining to electrical 
science, and avoiding as far as possible the use of techni- | 
cal terms his lectures are as entertaining as they are in- | 
structive. The meetings of the society occur on the first 
and third Fridays of each month and the doors are open to | 
all. 

ELECTRIC GATES AT RAILROAD CkOSSINGS.—The Owasco | 
River Railroad, running into Auburn, N. Y., is to be| 
equipped with electric gates for crossings. The gates will 
be set over the tracks so that their tendency, through the 
influence of a spring at the hinge side, will be to fly open. 
but they will be held shut by electric catches. As the 
train approaches the gateway from either direction, the 
first set of wheels coming in contact with a spring set by 
the rail at some distance from the gate closes a circuit and 
releases the gate so that it flies open. Then the pressure 
of the wheels upon a double lever arrangement by the side 
of the track keeps the levers down until the last truck has 





passed through the gateway, when the lever will rise again 
and the gate is automatically closed behind the train. In 
addition to opening the gates at cach crossing, as the train 
approaches the apparatus causes gongs to scund continu- 
ously until the gates are closed again, and also swings out 
two danger signals, one for the street and one over the 
sidewalk. 


ELEcTRIC RAILROAD ON Mt. DESERT.—A company of 
Bangor gentlemen propose to build a narrow-gauge rail- 
way from Bar Harbor to Eagle Lake, Mt. Desert, a dis- 
tance of three miles. The road will connect with the 
steamer which runs across the lake to the terminus of the 
Green Mountain Railway. This subject was agitated last 
summer, as theroad from Bar Harbor to the lake is very 
dusty, and- therefore uncomfortable to ride over in the 
barges. The corporation is to be known as the Mt. Desert 
Railway. Those interested in Bangor are Messrs. W. 
B. Hayford, C. V. Lord, T. N. Egery, F. W. Cram, F. M. 
Laughton, F. H. Clergue, C. F. Bragg, Sumner Laughton 
and F. W. Goodwin. There are also interested in the en- 
terprise Messrs. Payson Tucker and William A. Allen of 
the Main Central Railroad. An engineering party under 
the charge of Chief Engineer Allen of the Msin Central 
Railroad will at once commence the survey. The pro- 
moters are now investigating a new method for running 
railway trains by electric power, anditis probable this 
will be adopted on the Mt. Desert Railway. 

Stock QuoTaTIONS.—Telegraph, telephone and electric 
light stocks were quoted on Thursday of last week and 
Thursday of this week as follows : 


Nov. 1. Nov. 8. 

PE TNs as 6 ocatka ce c£e oi vcceaes G1¢ 631g 
Western Union Telegraph.......... ape 783% 794 
Bankers and Merchants’ Tel..... ..... 135%¢ oa 4 

| Commercial Telegram...............+: 90 95 
Gold and Stock Telegraph............. 838 Wey 
Mutual Union Telegraph.... .......... ieee ive 
American District Telegraph........... 16 16 
American Bell Telephone.............. 205 206 
TPM SEITEIG s 5 0'95.0 0400.00 0008s a0s008 90 Ce 
Bay State Telephone.................. 98 98 
Tropical Telephone...........0..eseee- lly “4 

| Mexican Telephone Co..... Sweedwedi x 24% 2 
National Bell Telephone of Maine..... 67 70 
New York and Pennsylvania........... 90 88 
Boston & Northern Telephone ........ 100 100 
EE PEIMIEDE 50» » 5 pin ore 0'a; 0050 #:919:050'0 616 W6¢ 
COR Saas vtien ota. vo se kbse seh edn 98 100 
DTMEIOIID oc occcccks ses ac sbses 48 5 
New York and New Jersey............ 85 90 
Brush Electric Light....... .......... ey 80 

| Edison Electric Illuminating......... te 70 

Edison Electric Light....... .......... 150 svk 
U.S. Electric Lighting................ dhein 112 
Hudson River Telephone............... a 100 





BUSINESS NOTICES. 


We call the attention of our readers to the Double-barrel 





| Breech-loading Shot Gun, advertised in this week’s issue 


by E. P. Tiffany & Co. 

MEMBERSHIPS.—At a meeting of the Directors of the 
Electric, Manufacturing and Miscellaneous Stock Exchange, 
it was resolved to close the subscription books for the first 


| limited allotment of seats at $250 on or before Novy. 17, 


prior to the opening of the Exchange. 

Application blanks may be had of and subscriptions made 
through and payable to the order of 

The Third National Bank, No. 20 Nassau street. 

The St. Nicholas Bank, of New York, No. 7 Wall street, 

The Chatham National Bank, No. 196 Broadway, or 

Messrs. Hagen & Billing, Bankers No. 1 Wall street. 

All applications must be accompanied by check and 
name and address of applicant. (The right to reject re- 
served). Subscriptions can also be made to, and informa- 
tion obtained of the Secretary, Duncan Building, No, 11 
Pine street. 





THE “ELECTRICAL WORLD’S” 
ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


ALL THE PATENTS MENTIONED BELOW ARE DATED OCT. 30, 1883. 


Circuit closer for electric alarms; L. A. Brigel, Cincin- 
BRAG ee sear ted Ro hig ite apap elfngly 287,618 
A flexible board is provided with intersecting wires that con- 

stitute the terminals of an electric alarm. These wires are 

held normally out of contact at their intersection by springs. 

When the board is walked upon the wires are brought into con- | 

tact and the alarm is given. 

Dynamo-electric machine; T. A. Edison, of New York 
Sc Ree ak cos TERSEMREN SDSS cade conus vnkok. oe skei whan 287,512 
An open bed-plate through which air penetrates to the space 

between the polar extensions of the dynamo field magnets is 

the subject of this patent. 

Dynamo-electric machine; T. A. Edison, New York 
oO WE Boks citi en ak ban dy Sol Be Gkdiekes Wasa se cata 287,513 
A puiley of non-magnetic material is used on the arma- | 

ture shaft to avoid the friction and heat due to the end | 

pressure of the shaft against its bearings, caused by the attrac- 
tion of the field magnet on the iron pulley commonly used. 


Dynamo-electric machine; T. A. Edison, of New York 
MMMMacat Cs cotnacawth: ‘sndaltenadTaanw ovestecccal><caads 287,514 
A casing is formed over the commutator connections and pro- 
vided with air-gathering cups or fans which force the air directly | 
upon the commutator connections and cool them. The air es- | 
capes through holes at the inner end of the casing and passes _be- 
tween the armature and poles of the field magnet. 
Dynamo or magneto-electric machine; T. A. Edison, of 
pO RED EEC: Re rn anny 287,523 
The field magnet is formed of several flat, soft iron magnet | 
cores separately wound and attached to two convergent polar 
extensions. 
Dyuamo or magneto-electric macbine; T. A. Edison, of 
New York City, assignor to the Edison Electric Light | 
ES Si a a a ee 287,521 | 
The object of this invention is to produce from a dynamo two 
or more currents of different electromotive force on two or more | 
different circuits. 


Dynamo or magneto-electric machine; P. P. Nungesser, 
oe Ee 5 RR REA oan ee ies 287,774 


: A dise having a holl@w chamber and provided with air-gather- 
ing hoods or buckets is’secured to the end of the armature for 
the purpose of gathering in the air and maintaining an air cur- 
rent through the armature. 

Dynamo or magneto-electric machine; Jobn E. Giles, 
MER NG oe a Con kc oso 4h hedvs ccs aaditennacns 287,661 
The armature consists of a disc of wood or other non-conducting 

non-magnetic material, with inductive wires or bars laid on the 

periphery parallel to the axis, and retained in position by means 
of binding wires running around the periphery of the disc. 

Electric flat-iron; R. N. Dyer and H. W. Seely, of 
Menlo Park, N. J......... nike sthb del chiedscte wall. 287,758 
An electrical] heating resistance is combined with the flat-iron, 

and the heat is generated by the passage of the current through 

the resistance. é 
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Dynamo-electric machine—Forée Bainxof Chicago, IIl., 
287,608, 287,609, 287,610, 287,611 
These patents cover means and methods for utilizing to the 
greatest extent all the effective current generated by the 
revolving armature, in its circuit external to the armature. 
The coils of the armature generating an effective current are 
connected to the working circuit, and the coils generating the 
ineffective currents are connected with a long circuit, or a 
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circuit of comparatively bigh resistance. Another method of 

producing similar results consists in connecting the coils gener- 

ating low tension currents in parallel circuits, and the coils 
generating currents of bigher tension in series. 

Our engraving shows the form of the field magnet and arma- 
ture of this machine, the magnet being sbownin section with the 
armature removed. The field magnet is made in halves, divided 
on acentral vertical plane in the axis of the armature. The 
ends A of the two halves are clamped together by rings H. In 
the centre of each half is formed the hollow pole piece J, in 
which the armature revolves. The armature consists of a wire 
ring L formed on a strong spider fixed to the shaft. The bobbins 
M are wound between the‘arms of the spider. The armature 
shaft is grooved to receive the terminals of the bobbins which 
are connected with the commutator sections, and the grooved 

rtion of the shaft is covered with a thimble F. 

lectric regulator; T. A. Edison, of New York City, 

assignor to the Edison Electric Light Company, of same 

RG i099 aia¥it'e au oRae tas aa's rns S< Samay Seat why a aaae ae 287,511 

A galvanometer placed in the circuit directs a current 
through eloctro-magnetic pawl and ratchet mechanism that in- 
troduces more or less resistance into the field circuit, and thus 
controls the strength of the current in the main circuit. 

Electric fire alarm apparatus; W. C.Gordon, of Lang- 
ham Hotel, County of Middlesex, Eugland............ 287,664 

Electric battery; A. F. Delafield, of Noroton, Conn..... 287,641 
This invention provides means for easily and rapidly filling 

the cells with the exciting fluid. 

Electrical connection for railway signals ; Thomas J. 
Pattinger, of Louisville, Ky...........00.cscecseseeees 287,466 
This is a device for making an electrical connection between 

the rails and an electric signal mounted on a post adjacent to the 

track. Itis designed to obviate the liability to breakage com- 
mon to wire connection. 

Insulated electric conductor, H. C. Phillips of Waterbury, 
Conn., assignor to Holmes, Booth & Haydens, same place. 

The invention consists in first treating the conductor after the 
last or outside coating of insulating material has been applied, 
with silicic acid in a slate of fine powder and then calendering 
the surface to compact it and render the whole smooth and uni- 
form. 

Insulated conductor; George W. McGill of New York 
CRUE. cn rnnars sna aden k vpenbaes eaedieene des naan 287,766 
This conductor is provided with an insulating covering con- 

sisting of one or more fibrous jackets treated with water-proof 

material composed of glycerine and glue, with one or more addi- 
tional fibrous jackets treated with fire-proof paint. 

Incandescing conductor for electric Jamps ; T. A. Edi- 
son, of New York City, assignor to the Edison Electric 
Light Company, of same place........ .-+- -eeseeee es 287 ,52 
This conductor has apertures in its enlarged end, which are 

electro-plated in their interiors. 

Electric railway signal; W. L. Le Grande, of Louis- 
ville, Ky., assignor to the National Electric Railway 


Signal Co., of same place............cseeecseces ereee 287,446 | 


The object of this invention is to secure an efficient and pro- 
Jonged action of an armature. 

The soft iron armature plate E is eccentric to its shaft b, and 
is located within the influence of the magnet /. The shaft 6 car- 
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riesa signal desk B, having at one side the weight W. This 
apparatus is mounted in a casing having openings corresponding 
in size and shape to alternate discs. When a current is sent 
through the magnet, the armature # makes a partial revolution, 
so as to bring to view the signal of danger or safety, us the case 
may be. When the current is withheld, the weight W replaces 
he desk B in its normal position, ; 


Incandescing electric lamp ; T. A. Edison, New York 
City, assignor to the Edison Electric Light Company, 
COE NRG OI, oc 5 cade CVO phi 51 eran HE Rath es cr ccaces 287,519 
Two or more parallel incandescing conductors are supported 

from the top of the lamps by hooks, and across wire connecting 

the two incandescing filaments. 


devices of the lamps in the illuminating circuit, and arranged to 
be operated by the cut-outs. 


Lightning arrester; J. W. Dyer. of Philadelphia, Pa.. 
assignor to the Automatic Current Protector and 
Electric Manufacturing Co 


sense, but is adapted to carry off currents of high intensity and 
quantity. generated by dynamos. 4 
Junction for electrical conductors. Calvin Goddard; 
of New York, N. Y. assignor to the Edison Elec- 
tric Light.Co., of the same place..... .......+++.-. - 287,532 
This invention relates more a, to the enclosing box 
for carrying and protecting the connections, and to means for 
readily introducing safety catches. 
Method for electrical testing, C. S. Bradley, of New York 
City, assignor to the Edison Electric Light Co., of 
OBTING BONS 0.5 0:60.55 ussineo h nasies pp 0s CRESS See RSE tN Conga 287,501 
To discover the presence and location of leaks or ground-con- 
nections, caused by defects in the insulation of the conductor, 


tion lying between them forms two of the sides of a Wheatstone 
bridge. ‘ihe operation of measuring is then proceeded with in 
the usual way. 
Regulator for systems of electrical distribution ; T. A. 

Edison and Chas. L. Clarke, of New York City, assign- 

om to the Edison Electric Light Company of same 
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This regulator is designed to preserve a consant electromotive 
force or pressure in the circuits. The resistance consists of series 
of carbon rods a interposed in multiple are between two main 
conductors A, B. Springs h approach, but do not touch, the 
upper conductors A. A kufi F of copper attached to the 
lever G may be introduced between its springs so as to bring 
a greater or less number of the carbon rods into the circuit. The 
conductors A B are made hollow to receive a stream of water 
for the purpose of cooling. 

Magneto-electric machine, Philip P. Nungesser, of 

6 SN Bo RRR ee 287,773 

The armature of this machine has a peculiar winding, and is 
made hollow to receive air for cooling. 

System of electrical distribution ; T. A. Edison, of New 

pe Fe Ree ee RE SR A ee 287,515 

A system of main conductors is supplied by feeding circuits 
connecting the main conductors with the source of supply. The 
regulation of the current is effected by making and breakiug the 
connection between the feeding circuits and the system of main 
conductors. 

System of electric distribution ; T. A. Edison, of New 

WE CNG a nc See oer ee ed CSET aay CORES 287,516, 287,517 
Safety-catch for electric circuits; Calvin Goddard, of 

New York City, assignor to the Edison Electric Light 

CO, GEO NOOR oon s's 6 ccc bed bonne nn ce+000e4heee 287,533 

The object of this invention is to give to safety-catches for 
electric circuits a selective character, so that it will be impossi- 
ble in providing or replacing a safety-catch to use one having a 
greater carrying capacity than required by the particular cir- 
cuit. 

Telephonie repeater and relay ; J. A. Maloney, of Wash- 

SRO EI hESS Ai i'n ENTS dein Ctleisals enicee << wha a fa ss 287,449 

In this repeater a condenser and battery for charging the same 
are combined with the relaying apparatus to throw renewed 
energy into the line. 

Telephone transmitter; E. L. Wilson, of Boston, 

Mass., assignor to the American Bell Telepbone Co., 

pe et ee ee ee ak wage 287,490 

This relates to improvements in the adjustment of the elec- 
trodes of the transmitter. 

Telephone receiver; H. E. Waite and 8. H. Bartlett, of 

New York City, assignors to the Molecular Telephone 





Company, of same panes RS = 8: YE 287,742, 287,743 
Telephone time signal repeating system; J. M. Oram, of 
PG IR cca nctd silica ver eeat EW cedd ah cecnsdedes<te 287,710 


— 


| 


Indicator for electric lighting systems; W. P. Freeman ~* I 
of Brooklyn, N. Y., assignor to Wm. F. Jobbins of ~~ ~~~ 
ET eee eee CoE ET LY. Te SE ee 287,654 « 


An electric signaling circuit is connected with the cut-out | 


eS ee ee 287,647 | 
This arrester is not only a lightning arrester in its proper | 


the conductors and the earth are connected so that the insula- | 


| 
| 
2 


| of New York ty, 


Regulator for dynamo-electric machines; T. A. Edison, 
j Ciassignor to the Edison Electric 
Tague Co., Of sciee GUAGE anus herve: tredeeias ovinke 287,524 
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The field-magnet coijs.of the generator form part of a multiple 
are circuit derived from the main conductors, and in another 
multiple are circuit is placed a controlling electro-magnet. Ina 
multiple are circuit 2, 4, 1s placed an electro maguet .- wound 
with German silver, and having an armature c,; pivoted at d, and 
retracted by an adjustable spring e. The armature lever c forms 
a part of the operating circuit 5, 6. Its free end is provided 
with contact points, which play between the points ff’. Spring 
fingers g bold the armature normally between these two points. 
The two divisions of the circuit 5, 6, include the operating mag- 
nets CC’. 

The field magnet A is energized by the current in the multiple 
are circuit 7, 8, in which are connected the resistance coils Hl H 
and the flexible contact arm D. The wires trom the coils h h are 
counected with the fingers i’ of the metal commutator plates 7. 
The contact point K, attached to thespring arm D, rests on the 
edges of the plates. The contact arm D is attached to the middle 
of the pivoted bar E, and to the latter are attached the arma- 
tures / l’, one for each magnet C ©’, and these armatures work 
across the face of the polar extensions of the magnets. The move- 
ments of the bar EK are modified by dash pots F’ F’. 

As the number of lamps in the main circuit increases, the 
decrease of current in the circuit, 3,4, causes the spring ¢, to draw 
tbe armature c, away from the magnet #, completing the circuit 
at f’, through the magnet C’, attracting the armature /, and so 
moving the spring-arm D, and contact k, as to remove a_por- 
tion of the resistance h, from the full circuit 7, 8. 

The removal of lamps from the current causes the magnet B to 
attract the armature ¢ against the point f, causing the magnet C 
to attract the armature / and place resistance in the field circuit 
Underground conduit; J. S. DuBois, of Camden, N. J. 287,509 

This invention relates to a peculiar method of joiving the ends 
of metallic, longitudinal pockets to prevent the conductors sup 
ported by the pockets from becoming abraded. 

Wiper for commutators of dynamo-electric machines.. 287.678 

This is a device for keeping the commutators of dynamos clean 
and bright. 

Regulator for dynamo electric macbines; Geo. J. Mur- 

Gopk, of Bing hagetan Dl 6M ssa ace. awe wiser panaane.s cox 287,565 

This current governor consists of a helix A, mounted upon a 
support, and having its terminals connected to opposite poles of 
the external current generated by the armature of the machine. 
In the helix there is a movable iron core B, with which is cou 
nected a resistance pile ), composed of rings made of a mixture 
of gutta-percha and iron filings. The resistance pile moves in a 
mercury chamber F, and the current passes through the mer 
cury and through the rings of the resistance pile to the 
coils of the field magnet. When the rings are immersed 
the resistance is slight. When the strength of the current in the 

















belix increases the core B and pile D are raised, leaving only 
rings of greater resistance in the mercury. The several ringsof 
the pile D are graduated as to their resistance, the upper one 
having the least, the lower one the greatest. 
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All Persons Sending for 
Catalogues or ordering articles advertised in our 
columns will dous ang our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in : 


The Electrical World. 


VAT-HEAD CARDS, —Lovely set, 4 designs. Mailed 
yon receipt of 5c. HEARNE & CO, Box 1487. N.Y 
; ; Tel h En >| 
Pride, Fraleigh & Kyle ticctrichins and Goo 
ractors, 23 and 25 Dey Street, New York. 
EVERYTHING 


Relating to ELECTRICITY for sale, and Electrica 
work done. J. F. FAIRMAN, Cooper Union, N. Y’ 


FOR SALE. 
One second-hand 8-inch Nickel Plating West- 
on Machine. Good as new. Used but little. 
W. B. WALLIS, 
Fitcbburg, Mass. 


| Telegraph and Electrical 
Medical Batteries, PPLIES Ex pert- 


mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & BRO. Cincinnati, O. 
It is important to us that you mention this paper. 


NONSULTING CHFMIST AND ELEC- 
/ TRICIAN.—Analysis of all commercie! and 
technical products. Invéstigations made on al! ques- 
tions bearing on electricity. Full information and 


rices mailed free on app ication. JAMES H. STEB- 
BINS, JR. 8. B., F. C.8., 117 Pearl St., New York, 


Ss HORT-HAN D 
Writing thoronghly taught by mail. Terms low; 
satisfaction guaranteed. Send stamp for circular 
and specimen of writing. 

W. W. HULTON, Stenographer, Pittsburgh, Pa. 


MUTUAL DISTRICT MESSENGER CO. 


OF BOSTON. 
Principal Office, Old State House, State Street, Boston, Mass. 


J. M. Prenpveraast, Pres. D. J. Hern, Gen. Man. 
W. H. Samira, Supt. 


Department for the Addressing and Distribution of Circulars. 
Boston, Nov. 1, 1883. 
NOTICE TO ADVERTISERS AND OTHERS. 

We have in our employ experienced persous to ad- 
dress, fold and envelope advertising matter for dis- 
tribution by mail or by our messengers. 

We distribute Circulars, Handbills, Notices, etc., 
PROPERLY, and at less rate than can be done by any 
other manner, considering the thoroughness of our 
work. 

Special arrangements made for any respectable 
kind of service; well drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
estimates for delivering circulars, ete., to any city or 
town in Massachusetts. 

Our rates for delivery in Boston are as follows : 














Per 1,000. 

HANDBILLS, delivered on the street........... $1.00 

<4 o in the stores........... 3.50 

UNADDRESSED CIRCULARS (in envelopes) 3.50 
UNADDREBSED CIRCULARS (in envelopes) 

2,000 to 5,000 .. <M err? 3.00 

ADDRESSED CIRCULARS _.......-----cseee 7.00 


2,000 to 10,000.... 6.00 
bid + 10,000 to 25,000.... 5.00 
PAMPHLETS (small), delivered on street....... 4.i 


in houses...... 6.50 
ia (large) u on street ..... 6.00 
- ne “ in houses...... 8.00 


Our price for addressing, folding, and mailing (in- 
cluding envelopes and postage) is $20.00 per thou- 
sand for ordinary circulars of not more than two 
ounces, Special rates on lots above 10,000 and on 
books and other heavy advertising matter. 


ELECTRICITY! 


EVERY FAMILY SHOULD HAVE ONE OF 


DR. JEROME KIDDER’S 


Electra-Medical Apparatases. 


THEY ARE THE BEST, owing to the 
Simplicity of Operation, Durable Con- 
struction and Physiological Qualities of 
Electricity they produce, 





~~ ”~ a = ‘ = 
DISEASES CONQUERED ! 
THE ENEMY ROUTED! 


_ Why suffer from the effects of Rheumatism, Gout, 
Neuraigia, Paralysis, Dyspepsia and Nervous Dis- 
eases, when you can pi ocure the pelt posisive eradi- 

ator of diseases and promotor of health 

Our superior Electro-Medical Apparatuses have 
stood the test,and are pronounced invaluable as 
remedial agents. 

The public should be on their guard against the 
many so-called Electric Belts, Bands, Armadillos, 
Brushes and Garments, as they are made to deceive 
the public, and not for their so-called Electric 
Currents. 

To distinguish the uine from the rious, send 
for a copy of the * Electro-Allotropic Physiology,” 
mailed free. Address JEROME KIDD MANU.- 
¥F ACTURING CO., 820 Broadway, New York City. 





WALLACE METCALF. R. G. ANDERSON. 


METCALF & ANDERSON, 
Mechanical, Electrical Engineers & Draughtsmen 


MORSE BUILDING, 140 NASSAU ST. 
SPECIAL INDUCEMENTS OFFERED IN 


Drawings of Mechanical and Electrical Inventions. Working Drawings for 
Machinists and Pattern Makers. Foreign and Domestic Patent Office Draw- 
ings. Tracings, Blue-prints, etc. And all styles of Artistic Designing. 


THE ANSONIA BRASS & COPPER CO. 















With H. Splitdorf’s Patented Liquid Insulation, 
covered with Cotton or Silk. 


<2”5 Ss LINE WIRE. 
Fire-Proof House and Office Wire for Indoor Use in Electric Lighting 
Wrought Metal Gongs, for Annunciators, Telephones, Etc. Zine Rods, Battery Copper, Etc. 


NOS. 19 & #1 CLIFF STREET, NEW YORK. 


The New York Elect 





W York Electric Lines Co. 


Manufacture and furnish aerial Telegraph and Telephone Cables absolutely free 
from troubles of induction. 

These cables have the advantage that they may be laid underground at any time should 
legislation compel such a course. Estimates and cables of all sizes, lead inclosed or plain, for 
underground construction furnished for territory outside of New York. 


Advanced scientific principles are applied in these manufactures. 
Full explanations given on application. 


OFFICES, 37 & 89 WALL STREET, NEW YORK, | 


GEORGE WESTINGHOUSE, Jr., President. “ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, WSecretary. 


HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO,, 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp OF THE INTERLOCKING SWITCH & SIGNAL GO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 


AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


Plans, estimates and detailed descriptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 
Office and Works, Corner Fayette Street, Garrison Alleyand Daquesne Way. 


NEW DUPLEX TELEPHONE. 


FOR SHORT PRIVATE LINES. 


New in Principle! Scientific in Construction! Perfect in Operation! 
EXCELS ALL OTHERS. FOR PRIVATE USE. 
PRETENTIOUS — uy Ss The Only Private- 
RIVALS ' Line Telephone that 
ECLIPSED. | Yvercomes Angles 
and Works Satisfac- 
torily on 
)) CROOKED LINES. 
| 100 Rods or Less in length. 
|} PRACTICAL, DURABLE 
AND RELIABLE. 
EASILY ADJUSTED 


AND 
OPERATED BY ANY ONE. 
AA Warranted to be FIRST- 
Duplex Tel., Style No. 1, $15.00 per set. CLASS in every respect. 


A TELEPHONE THAT 


ISA TELEPHONE, 


Without Royalty 
Or Rental Fee. 
SOLD OUTRIGHT! 
AND 
GUARANTEED 
TO BE AS REPRESENTED. | 
ELEGANT IN FINISH. 
ATTRACTIVE 
IN APPEARANCE, 











This new Telephone works excellently on straight, crooked or zigzag lines, It 
gives entire satisfaction on lines hitherto deemed wholly impracticable—lines, 
indeed, over which other instruments will not transmit a single sound. It 
overcomes the usual serious objection to Mechanical Telephones aud at once takes 
rank as a worthy rival ofthe Bell Telephone, It has Ear-phone, Automatic call 
Attachment, etc. Combines the merits of the Mechanical Telephone with many 
of the well-Kunown advantages of the Bell Telephone. Can be casily adjusted in 


any desired position, 
PRICE, $15.00 PER SET. 
Used with patent wire, price, 19 cents per rod, 
Angle Insulators, 25 cents each, 


Terms: Cash with order, or C. O. D. 
AOTIVE AGENTS WANTED EVERYWHERE. 


t2erSend Stamp for Hlustrated Circular. 








DUPLEX TELEPHONE CO., No. 5 South Water St, CLEVELAND, 0.: 


Pare Electric Copper Wine, scr 


All Kinds of Apparatus for 





*aomeyag 
[T¥9}430901m Jo Apnjig Aawjuomaly 


A SCIENTIFIC NOVELTY=—The Sstu- 
devt’s Electrical Cabinet — Designed to 
W. Mever’s ‘* Elementary 
Guide in Electricity.®» The apparatus will 
illustrate the heating power of electricity by igniting 


——eammmees JO) Magnets, Telephones, Electric Lights, Ete. | gas, ether, alcohol, furvg electric cannon, ete.; will 


electrify any number of persons joining hands, and 
will also illustrate most of the phenomena of electric 
attraction, repulsion and induction. A _ brilliant 
spark. one inch, can be produced, showing the elec- 
tric light in vacuo, and illustrating the principles of 
lightning. The apparatus will furnish the student 
ample means to perform any known experiment of 
this most amusing scienve. Complete Apparatus, 
$15, including Electrical Machine. 

CURT W. MEYER, 11 Dey St., N. ¥. 


The Westinghouse Automatic Engine. 



















The best evidence of its peculiar merit is the 
fact that our shipments average two engines 
per day ! Over 600 engines in operation! 

ur prices are moderate. Send for Illustrated 
Circular and Reference List. THE WEST- 
INGHOUSE MACHINE COMPANY, 
Pittsburgh, Pa. Branch Offices: 94 Liberty 
Street, New York ; 14 South Canal Street, Chi- 
cago; 401 Elm Street, Dallas, Texas. 


Boulton Carbons. 


These carbons gy are made of the 


best materials, and with the 


latest improved machinery, of 


any required de- gree of hardness, 


and can be used in all makes of 


Electric Lamps. The regular 


sizes, 12 inches long, run from 


4% inch to 1 inch nm diameter, 


varying by six- teenths. Special 


lengths and sizes to order. A large 


and complete stock always on 


band. The want of a 


high order of battery plate has 


ong been felt, Those wishing 


such would do well to use the 


Boulton Plates. Special 


attention is given to the manufac- 


ture of all sizes to order. 


Price-Lists and full information 


furnished on up- plication. 


BOULTON CARBON WORKS, 


990 Payne Avenue, Cleveland, O; 
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VIADUCT 
Manntactaring C6. 


OF 


BALTIMORE CITY. 


WORKS: 


RELAY STATION, B.&0. B.R. 


OFFICE: 


CHAMBER OF COMMERCE, 


BROOMS 29 AND 31. 


This company, in connection with its present 
affairs, will continue the business of the late 
firm of 


DAVIS & WATTS, 


to which it has succeeded, the latter firm having 
dissolved, and Mr. Augustus G. Davis, its senior 
member, having assumed its entire assets and 
liabilities. 

Mr. Davis has transferred to this company (of 
which he is president) 


All Interests of Whatever Nature 


Heretofore pertaining to Davis & Watts, 
and will henceforth give his personal super- 
vision to the manufacture of electrical 
goods of every description. 


Having increased facilities and ample 
capital, we will carry a large stock of 


TELEPHONE, TELEGRAPH 
ELECTRIC LIGHT, 


and American district supplies of all 
kinds. 


Our works are on the Patapsco River, at the 
Relay Station, B. & O. R. R., with an abun- 
dance of water power. 


We carry continually a large stock of 


CROSS-ARMS, 
PINS, 
BRACKETS, 


INSULATORS, 
AND WIRE 


(both line, office and electric light), and our 
prices will be found most reasonable. 


We solicit a continuation of the favors hereto- 
fore extended by customers to the late firm of 
Davis & Watts, in the assurance that we can 
and will make it to their advantage. 


We have in preparation 


A New Lustrated Catalogue 


which, when ready, we shall be pleased to fur- 
nish. 


VIADUCT MANUFACTURING CO., 


A. G. DAVIES, President, 





Fiz & HERRMANN, 
169 and 170 FULTON STREET, New York. 
MANUFACTURERS OF 


District Telegraph Specialties ¢ 


To all the Different District Telegraph Companics, 





Double Pen Registers, Call Boxes, Electric Bells, Batteries and Annunciators, Electric Lamps 
Independent Wire Local Burglar Alarm Apparatus, and every description of 


ELECTRICAL INSTRUMENTS AND APPLIANCES. 


Strictly first-class in quality, at prices 


MUCH LOWER THAN THEY CAN BE PURCHASED FOR ANYWHERE ELSE. 
ESTIMATES PROMPTLY FURNISHED. 





THE AMERICAN BELL TELEPHONE COMPANY, 


W.5H. FORBES, President, W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 


GROUND This Company, owning the Original 
ae es Patents of Alexander Graham Bell for the 

\ Electric Speaking Telephone, and other 
patents covering improvements upon the 

same, and SS ae except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
ny, the American Speaking Telephone 
mpany, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either irectly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
bis company desires to arrange with 
persons of responsibility for establishing 


District or Exchange Systems, 


c in all unoccupied toreteey. similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic persons are 
required to act as licensees for the pur- 
pose of establishing 


B PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


urposes, for which instruments will be 
ened for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between cities and towns where Ex- 
change systems already exist, in order to 
afford facilities for personal communi- 
cation between subscribers or customers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


95 Milk Street, Boston, Mass. 





























No. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 











they are liable to prosecution, and for damages for infringement, and will be prosecuted accord- 
ingly to the full extent of the law. 
A$25° BREECH LOADING GUN FORo” $132 
LE ». SII SAS 00 






: ' | 
S— STEELBARRELS “Ty mance ) 
WARRANTED TO KILLAT 100 YARDS == 


The “Richards” Double-Barreled Breech-Loading Shot Gun 


Is one of the MOST WONDERFUL BAR- | ORDER NOW, Even if you have no use fora 
GAINS EVER OFFERED IN. SPORTING erres. months, as it will be a long time before 
GOODs. The price at which we offer this Gun is } you will be able to procure ANOTHER SUCH BAR- 
but a trifie above the ACTUAL COST OF MANU- | GAIN, and as a matter of speculation, it is well 
FACTURE and is given for a Limited Time Only | worth your attention as you can readily sell this 
in order to at once introduce this INCOMPARABLE | Gun for $25 to ie, 
Gun to the sporting public. ACENTS WA D. The one first ordering 
sé | 9? has elegant fine | from any place will be made our SPECIAL AGENT 
E STEEL BARRELS, for their town for our CELEBRATED LOW-PRICED 
NGRAVED AND POLISHED ALNUT STOCK, strong GUNS, RIFLES, REVOLVERS, Erc, CATALOGUES 
and easy action, CHOKK OR STRAIGHT BORED, 10 or | furnished giving wholesale prices. Wk MAKk No 
12 GAUGE, has the Automatic Shell Ejector, agd Provir upon THE “RICHARDS”? GUN at $13, our 
uses either paper or brass reloadable shells, The catalogue price being $25, but we know that where 
barrels are from 28 to 82 inches in length, and | De has been sold it has led to the sale of hundreds 
its weight is from 7 1-2to 9 1-2 pounds Au of | Of dollars worth of our g00ds at catalogue prices - 
the working parts are of the FINEST ENGLISH hence our liberal offer, We sell only such goods 
STEEL, and are CaSE- HARDENED AND BLUED, | 85 We control, and do not have to pay dealers large 
making them durable and lasting. Its action | profits. Wefurnish for THE“ RICHARDS” solid 
directly in front of the trigger guard 18 THE STRONG- | Brass shells at 560 Cents per dozen, 56 por 
EST, MOST SIMPLE AND DURABLE in the world, It | 200. Reloading Tools (complete set) for $1.75, 
can never get out of order. For ACCURACY Paper Shells, 75 cents per 100, portsman’s Cartridge 
POWER, BEAUTY OF WORKMANSHIP, CLOSE | Belt, holdin, PP pale, Pe conte cock. ; 
AND STRONG SHOOTING QUALITIES, as well as UNSOLI TED ESTIMONIALS. ‘The 
the rapid manner in which it can be loaded and un, purchased of you last tember 
fired, cannot be excelled. has far exceeded mie ctations, It isa remarka- 
THE ENGLISH MANUFACTURERS, for whom | ble Gun.” T. H. POOLE. “I cheerfully recommend 
we are SOLE AGENTS, have instructed us to offer a | {he “Richards” as an aceurate ané strong shooter.” 
LIMITED NUMBER of these first-class Guns at @1% | 8. J. WILSON, “Jenclose anorder for three more 





less than the retail price, in order that they may | @¥"s, all that have purchased are delighted gen 


vorably known h sell a dozen more at each.” ©. E. THORNE.’ “A 

become as favora ——— oe our ast match I beat all of the crack Guns and 
« and will be received aapert So bo ET Prise 1 wont sae @ Wendred 6 

parmons for one of our CELEBRATE 'OUBLE- trite “RICHARDS” GUNS purchased by our 
2 RRELED BREECH-LOADING “RICHARDS club last Spring, have given perfect satisfaction. 


A : 
25 GUNS, as above described, provided you cut comparing favorably with the Scott, Parker, Colt, or 


this out and return it to us with $18 in cash BE- 
FORE JAN. 1, 1884, but in no case will we sell or pet ine RE REEVES T certainly yeon- 


Doe, 
ship this Gun for LESS THAN @25 unless this New York Ducking Club. President of the 
Coupon is returned with $13 when y au order. We could give pundreds of pach testimonials if 
EVERY GUN WARRANTED EXACTLY AS REPRESENTED ae would perm. n ordering send P.O. Order, 
Ok MONEY REFUNDED. Our price for this Gun at our | Kegistered letter, or Bank Draft on New York at 
store is ®25, and dealers in the West charge from ont On or send some one to purchase for you. 
$30 to $40 each, but in order to more fully intro- 
duce them and to do it quickly we make a SPECIA E e Ti FFA NY & co 
LIMITED OFFER OF #138, provided you enclose the » Pri, ey 
above coupon and $13.00 in cash before Jan, 1, 1884. , 195 Fulton Street, New York. 


Heretofore double-barreled breech-loading guns have been held at such high prices 
that only well-to-do people could afford them. The above offer of E. P. Tiffany & Co., 
gives our readers an opportunity of buying a firstéclass gun at a low price, 



















SPIRAL 
TELEPHONE 


WIRE. 


Patents allowed April 20 and July 2, 1883. 


UNLIMITED DISTANCE TELEPHONY! 


CLEAR ARTICULATION 


Over Long and Short Lines! 


Long line wires may be tested at the offices of 
this company, 1n comparison with ordinary 
wires on the same poles of the American Bell 
Telephone Company. 

The Patents on the Spiral Wire were only 
granted after absolute comparative tests at 


Washington. 


TELEPHONE COMPANIES 


And Others Having Bad Service Wires 
Can Arrange for Perfect Service. 


No. 18 spiral wire weighs only 110 lbs. to the 
mile. 


FOR ALL DISTANCES, 


Instantaneous Reproduction Without Exertion 


Address Orders for wire to 


American Spiral 
Telephone Wire 
Company,, 


43 MILK STREET, 


BOSTON MASS. 
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HOLMES, BOOTH & HAYDENS, 


Ss 7 MANUFACTURERS OF 
FIREPROOF INSULATED ELECTRIC LIGHT WIRE 


Pees.“ & wom cre, ae supariet wppeer eg ag ole Guaranteed. 
" aten » K.’’ Insulate opper and Iron Wire. for Telephone and Telegraph Use. 
49 CHAMBERS 8T., N. ¥. WORKS: WATERBURY, CONN. : Br e1S FEDERAL ST., BOSTON. 


_ LS Sanearan> one eer 4 J. H. LONGSTREET, 


Medical Batteries, Inventors’ Models, Experi- 


mental Work, and fine brass castings. Send for 
catalogue €. E. JONES & BRO. Cincinnati, O. No. 9 Barclay Street, 


It is important to us that you mention this paper. 


Jed NEW YORK, 


g CHDK TELESEAR POL coRAPa INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF .EVERY DESCRIPTION, 


50,000 Split Cedar Posts on Hand oe ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 


AND BATTERY MATERIAL. 


|Telegraph Instruments for Rail- 


Detroit. Mich. road Use a Specialty. 


TELEGRAPH WIRE. © TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY 











LONG POLES FOR CITY USE. CON- 
STANTLY ON HAND. 


for Immediate Delivery. 
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BROWNLEE & CO., 
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AMERICAN ELECTRICAL 


(Formerly EUGENE F,. PHILLIPS), 
MANUFACTURERS OF 16 Cliff and 241 Pearl Street, New York. 
> ‘ = = 215 Lake Street, Chicago. 
PATENT FINISHED | This Company 9 given careful attention to Telegraph Wire from the introduction of the 


Art of Tel speci tome sacenear “Sa a gd paar 
INSULATED ELECTRIC WIRES, condutlbiltes oot nesliele ts ceseammamtite class of its products es uncqueled in that par. 
TELEPHONE AND ELECTRIC CORDAGE, 


ticular. Being the first to 
P 
E L E Cc Rd R | C L | G H T WwW | R E "| and anticipating at an early day the great demand that would exist for that article, they well 











ESTABLISHED 1881. CapriTaL $1,500,000. 
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“MAKE A SPECIALTY OF TELEGRAPH WIRE 


s . | adopted and full d cert thod d li for the production of Tel h as h 
Magnet Wir e, Patent Rubber-Covered Wire, | as af Telephone Wire which are paiiliar Tatheemelvas’” Aitond Seni may va ibenitionnd 4 
i i : PATENT CONTINUOUS NG , PATENT CONTINUOUS GALVANIZING 
Burglar Alarm and Annunoiator Wire, Lead Encased Pee See ee eat 
Wire; Anti-Induction Aerial and Underground Cables, 


(In connection with the DOUBLE SYEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone parposes is thoroughly tested 


etc., eto. before shipping, with regard to Conductivity, Tensile and Torsion strength, as well as Elongation. 
Office and Factory, 67 Stewart Street, Providence, R. L. se orig terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upon 


ee | appli 
W. H. SAWYER, Secretar y and Electrician. x. B.—The qualities known as extra Best (E. B. B.) and Best Best (B. B.) kept constantly in stock. 
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EUGENE F. PHILLIPS, President. 


French Batte 
ee. SF, The Works of the Jno. A. ROEBLING 
Neuralgia and 


Nervousness, Sead for circular. 
c. E. JONES & BRO. Cincinnati, Ohio. Sons Co., at Trenton, N. J., have facil- 


It is important to us that you mention this paper. 


TELEGRAPH AND TELEPHONE ities for producing large quantities 
POLES. Telegraph Wire on short notice. The , 


65,000 25 0 60 feet. No. | Quality. Belgian system of rolling long lengths 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line | wire rods, and improved methods of 
of F, & P. M., Mack. Div. M. C., P. O. & Pt. 
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Electric Light, Railroad, Telegraph and Tele- = — : es — aa a WAREHOUSE 
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phone Companies supplied. Prompt delivery. | 1 ited States at these works. It insures WORKS NY WY Zt Kinds WITH H7&119 LIBERTY STA 










SEAKRENTON NS Yu IGHEST Ect RICAL 
VAGEEUEENE CONDUCTIVITY’ 


Na. 25 ok 
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LECLANCHE “Jorism’” BATTERY 


—_—THE-— 


Creat TELEPHONE BatTERY, 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD! 


None any Serene eau the PILE:LECLANCHE on neiaeae, Saree, Brac. Jar 


+A DOPTED BY ALL THE | ELEPHONE COMPANIES 


Over 500,000 cells now in use in the United States and 1,000,000 in Europe. 
Beware of Infringements and Cheap Lmitations. 


Price Reduced to $1.65 Per Cell, Special Discounts for Quantities of 100 Cells and upward, 


HENRY C. RIPLEY, 


EAST SAGINAW. MICH. | the production of wire with few joints 
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and with a thick coating of zinc. 





United 
States 
Mutual 
ACCIDENT 






Association, 
. $20 Broadway, 
N.Y. 








PLACE 17 IN YOUR SAFE, 


Invest $8 for $10,000 Accident Policy with 
#50 Weekly Indemnity in the 


United States Mutual Accident Association: | = 
320 and 322 Broadway, N. ¥. 
and place it in your safe. Twenty-five dollars a 
year will carry this ipsurance, and sbould mis 
fortune overtake you in the way of fatal or dis- | 
abling injury, there will never be cause to regret 
your forethought and prudence. European pev- | 
mits without extra charge. . 


THE LECLANCHE BATTERY CO., 


149 WEST 18th STREET, NEW YORK. 


Or, L. G. TILLOTSON & CO., General Agents, 


5 & 7 Dey Street, New York. 
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WESTERN ELECTRIC COMPANY. 


NEW YORK. 


INDIANAPOLIS, 


CHICAGO, 


OF 


MANUFACTURERS 


Telegraph Instruments and Supplies, Hotel and House Annunciators, Burglar Alarms and Call Bells, Electro-Mere ial 


Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


OF EVERY DESCRIPTION. 


APPARATUS 


AND AERIAL CABLES, << AND TELEPHONE 


UNDERGROUND 


SOLICITED. 


WJ) 


CORRESPONDENC 





109 Ceurt Street, Boston, Mass. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





| 


| 











| 
|| 
Magneto, Crank and Push Button Call Bells, | 
Electric Bells, District Bells and Switches fos 

Exchanges, Annunciators, etc. 


Telegraph and Electrical Instruments, 
Wire, Insulators, and 





Batteries, Tele- 


| phone Supplies of every Description. | 


DA Y’S: 


/KERITE INSULATED | 


onde Telephone and Electric Light | 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN, 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


| or for any other operation which requires per- 


fect, indestructible and permanent insulation of 
electric wires. 

A large number of 

ANTI-INDUCTION KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are in use 





in several cities, and are found to WORK PER- | 


FECTLY for that distance. 


Kerite is recommended and indorsed by all | 
| leading men connected with telegraphy, tele- 
| ry and electric lighting. | 
CENTENNIAL EXHIBITION at} 


At the 
| Philadelphia, Sir WILLIAM THOMSON, the emi- 
| nent Electrician and Scientist, awarded to the 


ALFRED F, MOORE, 


MANUFACTURER OF 


Insulated Wire 


FOR 
Telephone, Telegraph and Electric Light, 
OFFICE, 


AND 


ANNUNCIATOR WIRE, 


Magnet Wire aud Flexible Cordage, 
200 & 202 N. THIRD STREET, 


LINE, 


PHILADBLPHIA, PA. 


PALMER WIRE CO, 


PALMER, MASS. 





‘Kerite Insulated Wire and Cables | T - % o G RA er 7 


A DIPLOMA 


For 
bility of the Insulator.” 


For Sale by all Dealers in T elegraphie 
Materials. 


CLARK 8. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 





** Excellence of the Insulation and Dura- | 


| 
| 
| 
| 


AND 


TELEPHONE 
we. 2 uF, 


| As Good as the best. Special care 
taken in its manufacture. 


Write us for prices before ordering elsewhere, 





THE BERGMANN & HAID BATTERY. 





Height. 64% inches, 
Diameter, 344 inches. 


THE GREATEST OPEN-CIRCUIT BATTERY IN THE WORLD! 


BERCMANN & CoO. 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open 


circuit work. This Battery is not only 


no Gases. 


PRICE CHANGED TO 


Samples sent to dealers and telephone exchanges on applic ation. 


It is Small, Neat, Compact and very Portable, Hermetically Sealed, 


Send for circular. 


The Simplest, Cleanest, Most Economical and Most Durable of All, 


but it overcomes all the existing defects of the Leclanché and other forms bitherto employed. 


and Guaranteed to form 


On this account it requires hardly any attention. 
IT WILL LAST MORE THAN TWICE AS LONG as any other. IT 


IS CHEAPER than any other, 


$1.20, COMPLETE. 


Liberal Discounts to dealers, 


BERGMANN & CoO. 
ELECTRICAL WORKS, 


292 to 298 Avenue B, corner Seventeenth Street, New York. 





Jerome Redding 


JHROME 


MANUFACTURERS OF 





& Co.’s 
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Instrument. 


$3.75. 


I cluding the above large sized 
Nousder and Key, a large Cell of Cz! 
laud Battery, one roll of Office Wire, 
Cheinicals, etc. 


hy 


The only low-priced In.» 
this class that has noly finished 
BRASS Sounder and Key Lever, 
with perfect adjustmen's for both. 
Price for Complete Outfit as 

I aaah 64d o.eaameten Chaba $3.70 
Frice for Instrumentalone....... 3.0 
Price for the whole outfit (except 

Glass Jar). with Key and Sound- 


raument of 


er separate, by mail, post- 

paid cee ee rere esereeseeseressees 4.32 
Price for Instrument alone, by 

Weil, POONA Ss. ccccececccece 8.60 
Price tor Instrument alone, for 

lines 1 to 15 miles............. 3.60 
Price for lnstrument alone, for 

lines 1 to 15 miles, by mail, 

IGE a (40% codanawa cease esis 4.05 

SEND FOR CIRCULAR. 


REDDING & Co., 


TELEGRAPH AND ELECTRICAL SUPPLIES, 
NO. 30 HANOVER STREET, BOSTON, MASS. 
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JUST OUT! 
ELECTRICITY 


IN THEORY AND PRACTICE ; 


OR, THE ELEMENTS OF 


BLECTRICAL ENGINEERING. 


spy Lievr. BRADLEY A. FISKE, U. 8. N. 
270 Octavo Pages. 180 Illustrations. 


$2.50. PRICE $2.60. 


This book commends itself to Elec- 
triciansaud the Students of Klectricity, 
because it alms to forma bridge between 
the many works written on the theory 
of electricity, and the many works writ- 
ten on its practical applications, Its 
practicai value will be seen from the 
following 
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It is important to us that you mention this paper. 


Bell Telephone Stocks 


Bought and sold by J. 0. SHIRAS, No. 
11 West Third Street, Cincinnati, 0. 


MONEY LOANED ON TELEPHONE STOCKS. _ 


NEW FOOT LATHES 


For Klectricians 
Send stamp for circular to 


Narragansett Machine Co,, 


PROVIDENCE, R. I. 


HOSPITALIER. 
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ELECTRICITY. 
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E. HOSPITALIER. 


Sent Post-Paid on Receipt of Price, $8.00 


ADDRESS 
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NOW READY. 
ELECTRICAL MEASUREMENT, 


AND 


The Galvanometer and Its Uses. 


BY T. D. LOCK WOOD. 


144 pages, handsomely bound, large clear type, 
and fully illustrated with diagrams of 
connections, engravings of 
apparatus, etc. 

Price, $1.50. Sent by mail, post-paid, to any 
address upon receipt of price. 


Every Telegraph Office Manager or Tele- 
graph Operator, Every Telephone Central 
or District Telegraph Manager, Every Stu- 
dent of Electrical Science, Every Person hav- 
ing charge of Electric Light Plant, or other 
Electrical Arrangements and Apparatus, and 
every Person who takes an interest in Electrical 
Matters of any kind should read 


TT. D. LOCKWOOD'’s 


“Electrical Measurement and the 
Galvanometer. 


Itis the only book which explains in plain 
English, and without algebraic formule, all 
about Hlectrical Measurement and the Use of 
Galvanometers, besides giving fully detailed 
and illustrated descriptions of 


GALVANOMETERS AND RHEOSTATS, 


With all diagrams of connections required in 
using them, and the plain and simple reason 
why for everything. 

In this remarkable book the whole subject of 
Electrical Measurement is made so clear and 
plain that any one can easily understand every 
explanation, and can practically make electrical] 
measurements without difficulty, and especially 
without ‘‘doing” sums in algebra. 


PUBLISHED BY 


J. H. BUNNELL & (C0, 


112 Liberty Street, 
NEW YORK, 





To whom all Orders should be sent. 
SOLICITOR OF 


AMERICAN 
FOREIGN PATENTS. 





137 TEMPLE COURT, 
NOS. 3 TO 9 BEEKMAN STREET, 


YORK CITY. 


NEW 


Sixteen Years EXperielce. 


ELECTRICAL PATENTS A 
SPECIALTY. 
MEMORANDUM BOOE, 
Containing blanks for keeping a valid record of 


an invention, with valuable information on 
patents, SENT FREE OF CHARGE, 


GEO. M. HOPKINS, 





No. 9 Murray Street, New York 


137 TEMPLE OOURT, New York Oity. 


THE 


LAW BATTERY 
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SIZE OVER ALL, 74% X< 414 INCHES. 


PATENTED. 
THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLAN TING ALL OTHERS 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others, 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. Noacids. Noodors. Great recupe- 
rative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits the standard size battery-box. 


Send for Circular and Schedule of Prices 
Single Cells, $1.25. 
Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 


140 Fulton Street, New VYork. 
Wiis A. CHILDS, Manajrer. 
FRANK SHAW, Engineer. 


"THE BISHOP 
GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 


SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 


America of 


PURE GUTTA-PERCHA INSULATED, 


SUBMARINE, SUBTERRANEAN AND 

AERIAL TELEGRAPH, TELEPHONE AND 

ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION, 


Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 


GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 

FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 

Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Flexibie Elevator Cables, etc., 


G. P. Sheet for Cable Splices, and every descrip- 
tion of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 
L. G. TILLOTSON & CO., 


§ and 7 Dey Street, New York. 
Send tor Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 
420, 422, 424, 426 East Twenty-fifth 8t., 





Office at the Works. NEW YORK CITY. 
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Medical Batteries, Inv > LI Models, Ex 
mental Work, and fine brass castings. —~* { <= 
catalogue C. E. JONES & BRO. Cincinnat 
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‘BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 





No. 1 i MURRAY ST ., N. Y. 


REPRESENTED BY 
Cc. E. L. BRINKERHOFF. 


JUST PUBLISHED. 
Fully Illustrated. Price, $3.00. 


PHILIP REIS : 


Inventor of the Telephone. 

A Biographical Sketch, with Saquaneniery, 
testimony, translations of the cotgtns! | pers of 
the Inventor and IOMPSOR” publications. 
By SILVANUS P. THOMPSON 


Cutalogue of Electrical Books free on application’ 











LARGE IMPORTED FRINGE CARD | 
ora set of four Christmas cards for 12) 
cents in stam NATIONAL CARD CO. 159 | 
West Street, "Brooklyn. 
Short-Hand Wing ™ 


thoroughl taught Py 
mall. situations 
aes all pupils w on 
tho ly competent. 
Heretclhas stenographers 
furnished railroad offic 
ials without charge. pos | 


my services. 

pondence s "Hietted. * Cali 
graphs sold. Special in- 
ducements offe ed opera 
tors ana railroad offiecrs 





Send for o Cae GE RY 
PORTER and caligraph circulars to W. CHAFF 7 y 
Oswer, 





The Sufolk Electric Mtv. 0) 


28 SUDBURY ST., BOSTON, 


MANUFACTURERS OF 


Electric Bells, Striking Gongs, Annun-| 
ciators, Burglar Alarms, Push Eut- 
tons, Switches, Keys, Spark 
Coils, Batteries, Electric Gas 


E. & F. N. SPON, 


35 MURRAY sateen. NEW y YORK. 


Lighting, and Special- 
ties of all kinds. 











- THE MUSICAL CASKET. 


1 RICE ONLY SiO. 
A WONDERFUL INSTRUMENT. 





INCLUDING 4 TUNES. 


Plays any tune, any one can operate it, the 
tone is as rich and melodious as a Parlor 


Factory of the Electrical Supply Company at Ansonia, Conn, 


Organ, and iscapable of being changed in 
Volume, Expression, and time, at the will of the 
operator, thus combining the precision of Me- 
chanical Music with the expression and varied 
style of the Performer—features that no other 
instruments of this class possess. The Music 


MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Telegraph, Telephone and Electrioal Instruments 
Apparatus and Supplies. |; 





Stencils are all on Rollers within the Case. All 
of the Most Popular airs can be obtained for the 
Casket to trifling Cost. 

We Guarantee Satisfaction and W®r-| 66 O 55 
rant every Cgsket Sold. Agents » i rN Wi N D 
WEnted. Send for Sample instrument (Price 
$10) and terms of agency. Send 2 letter 
stamps for our 36 page Ifustrated Catalogue of 
The Latest SELF-PLA YING Musical 1 Novelty Musical Instruments. 


ADDRESS 


J. R. HOLCOMB & CO. (Atwater Builiding) , 
Mention Operator. ) C LHV EK LAN a. O. 


ARC LIGHTS. 


SOLE MANUFACTURERS OF THE i: 


CARBON BATTERY. 


This Battery, as perfected and improved, is Unequaled for Telophone or Bell Work. 





It has more than Double the Carbon Surface 
of any other Battery, and is unsurpassed for 


Efficiency, Constancy and Simplicity. 





| PA'TT ENTS ALLOWED, AUG. 1, 1883. 
| Least Internal Resistance. 
Greatest Electromotive Force. 
Gireatest Power of Recuperation 
|Cheapest Single Parts to Renew, Most Satisfactory and Substantial in 
Every Respect. 


| PRICK, COMPLETE, $1.25. 


PRICE OF PARTS: 








TOK ONLY:. 69 «icin s sige ese > wcis'cince each, 1S.cente. | Platte Tied. 2 ous. ssc cedncvedscelecc cece 10 cents 
Jar Top only .........ceeseeeeeee age! me Se Een ee Oe 05 
“ Carbon Riog (COBBDOCEON). cs cin cance anecd 10 Mercury Cup oR 3. RRS. 0 a” 10 “6 
WE Dae To, owe AT Peer Re tee Each short Carbon........ ...6+.ses sees 08 eer eee a eee oo * 
| Long Carbon and connector.. ..........80 “ 


| 
Discount—Per case, 10 per cent. ; for 10 cases, 20 per cent; for 25 cases} 30 per cent. 
Packed in cases of 1 dozen each, or in bulk. (Fifty Batteries complete.) Dozen cases will be 
— 35c. each. 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of | WE ALSO MANUFACTURE A FULL LINE OF 


arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 
Number Number Nominal 


Insulated Wires and Cables for all Electrical 


Horse-Power 


of Machine. of Arc Lights. Candle Power. required. . 
5 10 1,200 6 Purposes, 
6 20 1,200 11 
H e4 17200 35 ‘Telegraph Keys, Sounders, Relays, Switches, Bat- 


Prices ef our machines and lamps the same as our regular list, Our agents will give estimates 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries ar | 
GUARANTEED 


y this Company, just a3 all the apparatus hitherto sold by us has been; and that the statements of our 
p onents regarding them, which have been so industriously circulated of late, are false in every partic- 


teries, Eto. 
HOUSE AND HOTEL ANNUNCIATORS AND BELLS. 


SOLE AGENTS IN THE UNITED STATES FOR 


Frederick Smith & Co.'s High Grade Galvanized Iron Telegraph and 
Telephone Wire. 


roam FROM STOCK IN NEW YORK OR TO IMPORT. 


Circulars and Price Lists mailed free. Correspondence solicited. Mention THE ELE( 
i HE BRU uy WORLD. 


Ne, 379 Euclid Avente, 
CLEV ELAN D : - 


May 12, 1883 


ELECTRICAL SUPPLY COMPANY, 


OHIO. No. 17 DEY STREET, NEW YORK. 


Jar, 6 inches High, 4 inches Square. Fits any Telephone Box 


eee 





uneanr 7m 


ORO 





186 THE ELECTRICAL WORLD. Nov. 10, 1883 








THE “ELGIN” TELEPHONE, | 


Frenels Zat 
tor Private Lines. sGopied at ex- for te tee cure 
ce ynope! A or i 
circular ELGIN TELEPHONE Newraigia md 


bw | 4 7 oe 


ONTR 











K [ nati, Ohio, 
& Co. Bat Bey St. ndoats be illoton . | Ban hy a, that you ae onde thls paper 
PHOSPHOR-BRONZE TELEPHONE WIRE. 
The STRONGEST, TOUGHEST and BEST for line wires of electric 


and acoustic telephones. Will not STRETCH nor RUST. RESISTS 
SMOKE, ACIDS and DAMPNESS. b canteens ch! more than FOUR times 
its weight per one. 










be “““  “PHOSPHOR-BROMZE_ RODS, 
, SPRING METALS ep WIRE, 
” gupartor to German silver or brass for u as tk. Already 


OR. tony é. 
+ Plaspba. extensively used throughout the country. Add 


THE PHOSPHOR. BRONZE SMELTING CO., oy, ED 
12 ARCH ST., PHILADELPHIA, ‘Dan 
Owners of the 4 8. la or Bronze Patents. Sole Manufacturers of Phosphor- Bronze iu the United States- 


a = 


Motors, | The Only Practical 
Dynamos, | Electric Motors for 
= Automatic |Family Sewing 
m Satteries. | Machines. 







19 EAST 15th STREET, NEW YORK. 
SEND STAMP FOR CIRCULAR, 





1 











TH E 


Thomson- Houston Electric Go. 


PURNISHES THE 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYSTEM 
OF ELECTRIC ARC-LIGHTING IN THE WORLD. 





In all desirable qualities of Electric Arc Lights the 
THOMSON-HOUSTON SYSTEM has no equal. The 
lights are superior In color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more 
easily managed, and less liable to derangement than any 
other. 


The Thomson-Houston Electric Co. has been awarded the First Prizes for 


The Best System of Arc Lighting and the Best Arc Lamp 


at the Industrial Exposition in Cincinnati. 
‘Principal Office, 131 Devonshire St., Boston, Mass. 


New Illustrated Pamphlet will be sen on application. 


— | Key Knobs, 








ELECTRIC THEN. Y. APPLEGATE] FLEISCHMANN’S 


Invisible Electric Alarm 


Matting Appliances. S-nd) 
for circular. Office, Mills’ 

Building, 86 Wall Street,, 
MATTING New York, 


J. AIRLLB RCO 


R MANUFACTU creme oF = THE BEST 


ELECTRIC IRON Ti & 
SKELETON BELLS, 
MEDICAL SAT- 


Complete, $2.50, with full Directions. 











“RAPID” 
TELEGRAPH 
APPARATUS. | 
« Complete. $3.75, « 
with Batterv, etc. 
Send for Circulars. 











TEARS, ETC. | ELECTRIC WORKS 


Exper'mental work and Elec- | 1226Chestnut St., 
— Supplies of all kinds a spe- | ppjladelphia, Pa. 


48 8 Ventre St., New ‘York. 
THE PATENT 
THE BUTLER HARD RUBBER CO Telegraph & Light Section Hand Car. 


Electrical Supplies, 


33 Mercer St., New York. 


Manufacturers of 


Sheet Robber, Rods, Tobing, Ete., 


RUBBER HOOK INSULATORS. 
Switch Handles, 
~ Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Celis, - Battery Syringes, 
And Specialties of any ttequired 
Character. 


The Celel or Bl Artificial Lezs aii rem 

Pronounced 
FIRST BEST 
in U. S. Gov- 
ernment coin- 
petitive ex- 































|; Our New Two-man Car, lately introduced on a 
number of prominent roads, is giving entire satis- 





amination. | faction. ull Descriptive irc ulars sent on applica- 
Adopted by tion. 

op SHEFFIELD VELOCIPEDE CAR CO., 
gia, Soush Sole Manufacturers, 


Carolina aid 
Louisiaia 
Recommen | - 
ed by the most 
eminent sur 


Three ‘Bivers, Mich. 
ESTABLISHED 1859. 





ae PLATINUM. 
ini _....H. M. RAYNOR, 


w. HOCHHAUSEN, 7 
Supt. and Electrician. 











GEO. R. PULLE:, mares: D. BLY, Rochester , wy.125 BOND STREET, New Vork. 
GEORGE D. ALLEN, 


General Manager. ——7 4 


Excelsior Electric Co., 
66 & 68 DUANE ST., N. Y. 


| 


ATUL a i 


VOUULERVENLETV ERT ty 


=. cz ‘ ie “Zs (oe 5 iy 


IN THE WORLD. 


PATENTS & IMPROVEMENTS OF WM. HOCHHAUSEN. 
THE MOST PERFECT SYSTEM OF ELECTRIC LIGHTING 





WE ARE THE SOLE OWNEXS UF ALL tHt VALUABLE 


Our Machine occupies the least space. 


“ és requires the least power. @ | -~ 


has no equal in steadiness. 
requires no attention. 
Our Lamps ate perfect in action as well as ornamental, 


ee 66 


66 6é 


Electric Matting Co.|ELECTRIC BELL OUTFIT. 














